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FORE-WORD. 

Whilst pursuing iny 8tu(lie.s on the Desinidiew in 1882 — 3 I received each year 
from Mr. J. Suthkrland, then travelling in India, two small bottles containing Alg®, 
collected in Central and Northern India — the exact localities not being clearly stated. 
Among the Algau were many Desmidiem, some being apparently new. 

In determining these in 1883 — 4 1 had recourse to the only inetnoir upon the Indian 
Desmidieaa, that of Dr. G. C. Wallich, F. L. S. (’Descriptions of Desmidiaceai from Lower 
Bengal’, in the Annals and Mag. Nat. Hist. vol. V, ser. 3, pp. 184, 273, 1860), but that 
failed to assist roe very much, as the memoir itself had been only partially proceeded with. 

However, in 1884 I communicated with Dr. Wallich, from whom I received a most 
courteous reply containing a very kind offer to place the residue of his 1855 gatherings 
at my disposal; which offer was most gladly accepted by me. Learning, in the meanwhile, 
that Dr. W. had presented slides of Desmids, and also his original Mscr. and sketches, to 
the Royal tiicroscopical Society of London, I asked permission to examine them; and the 
Council of the Society (with Dr. Wallich’s assent) generously allowed me to have the 
Mscr. volume and slides for a considerable period, during which I took ample notes. When 
in 1884 — 6 I made my examination of the remnant of Dr. Wallich’s gathering (preserved 
in dilute spirit for 30 years!) I discovered that many forms existed therein not described 
in the Mscr., and I also found that Dr. W. had seen and noted, when in India, many 
plants unseen by me; hence this little memoir has attained larger proportions than I or 
Dr. Wallich expected. In my own examination 1 made over 1,100 sketches before I at- 
tempted any analysis or deaoription of the forms. The greater part of my own Mscr. was 
compiled, but not written in extenso, in 1885 — 6. 

In 1889 a valued correspondent. Dr. G. von Laqerheim (then at Freiburg in Breis- 
gau, and now of the University of Quito, Ecuador), kindly sent me some specimens of 
Indian Utricularice — from the Riks-Museum, Stockholm. These yielded many interesting 
and novel plants, which form welcome additions to the list, and for which I beg to 
sincerely thank him. 
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In order that I might avoid prolixity and verbosity of description, of wliich 1 do 
not. approve, I have herein abbreviated my remarks as much as possible, except in the 
case of sundry extracts from Dr. Wallicii’s unfinished (and to many inaccessible!) memoir 
of 1860. The examination of Dr. Wallich’s Mser. has l)een attended with some difficulty, 
from the fact of varying scales of measurement having been employed by him. I have 
oinitteil Bibliographical list, as it seems to me a waste of space; a large number of works 
and memoirs have, however, been consulted by me." 

1 here take the opportunity of cordially thanking all my courteous hel|»ers, espeidally 
Dr. Wallich for his great kindness and valued letters; ;md I must temier my grateful 
acknowledgement of assistance and kindly counsel received from my good friend pr. Otto 
Nokixstedt, of Lund. 


Ueds, 25 Feb. 1892. 



INTRODUCTION. 


The majority of the Algts coinpriMed in thr 8iibiiief|neiit of this memoir were 

obtained by Dr. Wallich in the year 1855 (from July to November incluRive) from the 
great i*o»I-tield of lien^al, in the diatrirt of ltane<‘gunge, Hl>oiit 120 miles N.W. of ('al- 
eutta. The district was at that time the scene of the Sonthal insurrection, which trew^pa 
were wmt to <mell; and Dr. Walmch, then Field-surgeon of the ex|>editionary forces, 
during the intcn^als of military duty, found time to cfdlect and observe a large number 
of the local Chlori*phyUophycf*a*. It is to be n^gretted that niv friend did not complete 
his description in th(‘ Annals', his gra|>hic power being far greater than mine; but scien<‘e 
certainly had or)nsid<‘rable and higlify important additions from him lH>th in his home 
voyage and in his observations, as government naturalist and scientist to the North At- 
lantic Surveying \<‘S8el (H. M. S. Bulldog, under the command of Sir Leopold Mac 
Clintotk, K.N.), which were afterwards published in the 'North Atlantic Sea-bed*, and in 
over 40 other menmirs and ])aj>erR! 

I have been rerpiestecl by many correspondents to quote freely from Dr. Wallich ’ s 
own words, and this I have done wherever practicable, especially in Streptonema and 
Onychimema, two new genera of the 1860 memoir. The following graphic pictures are 
too g(XKl to be omitted: 

(a) ^As might be sup|)osed from the cosmu|K>lite nature of the Desmidiace^ generally, 
a large proportion of the species referred to are identical with those already known to 
occur in Euro|)e and America. Manv however are new, and these certainly equal, if they 
do not surpass, any of the hitherte n^corded forms in b<*auty and symmetry. Amongst 
the more common sjwiics a remarkable amount of divergence from the typical charai’ter 
is everywhere to be met with — a circumstance depending, no doubt, on those peculiarities 
of soil and climate which, in l.ower Bengal, are so favourable to the exuberant and rapid 
development of the entire vegetable kingdom. jSm:h pec uliarities o|>erate, however, on the 
more minute tribes in a 8{)eeia1 degn*e; for whilst the higher orders of plants are subject 
only to the regularly recurring changes of a tropical region, and undergo no abrupt or 
violent transitions as regards habitat, the humbler Alga* are borne abroad, during their 
sporangia! state, to great distances, anfl into jH)sitioris differing widely in nature from 
those M'herein they were originally engendered. 'Fhe liability to variation arising from 
this cause must necessarily be extreme; and, therefore, few situations coiihl be found in 
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whit'h the limits attainable by specific divergence, as occurring in these organisms, could 
more easily and satisfactorily lie determined.* Bcng. I)esm. p. Ib4. 

(b) »It is almost impossible to arrive at a correct estimate of the outburst of fresh 
life to which microscopic forms are subject in such a climate, by any com|>ari8on with 
what is observable elsewhere. ImmediaUdy prior to the. setting-in of the annual rains, 
the pools, swamps, water-courses, and even the majestic rivers, are well nigh dried up. 
The surface of the soil is parched into a layer Df..impal|)able dust, and the remnants of 
all the minute tribes of plants are carried to and fro, by the slightest winds, amongst the 
dusty particles to which they themselves largely contribute. At this period the sporangia! 
state is assumed both by the Desmidiacem and Diatomacem, and it may be r^arded, there- 
fore, as a species of hybernation, during which vitality is maintained under the minimum 
of the conditions (c) essential to its continuance, and without the interposition of which 
phase these organisms would become extinct. For upwards of two months the rains Con- 
tinue to fall incessantly. The whole country is flooded, and the rivers expand to the 
proportions of inland seas. It is useless, as yet, to search for the Desmidiacese. No 
sooner, however, have the rains and inundations subsided, than the m'ud-laden pools clear 
down, the magic influences of light and heat are permitted to operate, and in an in- 
credibly brief period the surface, the bottom, and the body of the waters absolutely teem 
with the crowded masses of animal and vegetable life.* Beng. Desm. p. 185. 

Concerning the first quotation (a), 1 would remark that for Dr. Waujch’s view 
there is much to be said, and in proof of his view I have myself observed considerable 
divergence in some forms (e. g. Micrasterim Criue-meliterlsU), but space did not permit 
of my figuring many, or entering into full detail concerning them. On the other hand 
many forms are absolutely identical with weU known European ones, as the figures of 
Waluch and myself prove. The subject is very debateable (Cfr Archer in Dub. Micr. 
Club. Trans. 1885, and WAiJJCHsMetter to him on *variation»); still it must be admitted 
that Nature is so prolific in design that no two leaves upon a tree, no two Desmids, are 
exactly alike! If it be argued that, because we cannot absolutely see the effects of evolu- 
tion, whidi is is ever-changing and unceasing, such ^ects are not existent, it is merely 
a /o^n de furUr and no argument at all — and I cannot help but agree for the most 

part with Waujch (in litt. ad Archer 1. c.), *the law' which it is assumed governs the 

limits of species is no law, but only a conditional direction, holding good only so long 

as the surrounding conditions continue the same*, L e. through the environment being 

the same thpough a lengthened period of time. 

Upon the second paragraph I would observe (c) that the lower orders of plants seem 
endowed with peculiar properties of vitality and continuance under stress of climate, and 
Waluch’s remarks are continued, under the opposite extreme, in The Desmidieas of Green- 
land’ (Trans. Roy. Mic. Sei, p. 130, 1869>) the locality cited, Godhaab, being 84° N. Lat., 
and the pools froaen up for 8 mouths in the year. It is also significant that various 
Siberian forms observed by Boldt have been found in Japan by Roy and Bissbt, and by 
myself in the Indian material. The remarks of Dr. Nordstbdt in Fr. Alg. N. Z. p. 5, 
1888, are exceedingly interesting, as bearing upon the influence of region with reference 
to the lower Algs. 
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There i« another point of considerable influence upon the existence^ of Fresh-water 
Algiw, vi/.. the geological formation of the «“ountry; and it is a pity that the i'onsequences 
of this influence have m»t received the attention they deserve. I had occasion (Naturalist, 
Fob. 1886) to refer to tlx'se details, and I find that Krrrisson (Liste, p. 1 1 4) agrees with 
my views so far as a chalky' or cretaceous soil is concerned. Lower Bengal is partly 
alluvial, partly carboniferous, as regards the earth-strata. 

WAU.irii states (p. 184 1. c.) that he had observed 140 species of Desmidiete in the 
Raneegunge district: to which I may add that this number did not comprise very many 
of those I found in liis Mscr., in which, including sundry doubtful species, there arc icons 
of 2S8 Desmids. From results obtained by many obsen’ers, it appears that the vahie of 
gatherings is often in inverse mtif* to the extent of country examined, «*. g. A. W. Wir.i,a, 
Sutton Park, 89 sp.; idem. Capel Curig and Bannouth, 176 sp.; W. B. T., Strensall Com- 
mon, near York, over 140 sp.; and Dr. Norpstedt informed me that, in one small Northern 
habitat, he had obtained 97 species; all l)eing of Desmids. In Mr. .bwmiA’s 'Burmese Dcs- 
midiese’, 1886, also collected within a very small space, appear 186 species and varieties 
of Desmidiefe; Laoerheim in his 'Desmidim-een aus Bengalen’ 1887, gives 52 spe<’ies and 
vars. of the same order. Both these gentlemen give forms not seen by Wallich or my- 
self; those of Mr. Joshua being (Spficp. pulchrum, Bau.. fi trilohum, n. v.; Desm. qua- 
drangnlatum, Rat.fs; D. qnndratum, Nc>rprt.; Mirran. ermata. Brer.; M. apiculatn, Ehr. f.. 
M. cfratophora, ejus; M. enastroidn, n. sp.; Euwtium awatum r. ampliatum; K. binale^ 
n, f. crassum; E. gemmntum Brer. n. mononcylum Norp.; E. decedens, KEllfsrn; E. oh- 
lonqum, Grev. f. sn-nhirnlatum, Norpst.; E. mhlohatum, Brbb.; E. hypochondmm, Norpst.; 
E, attenuatum, Wom.e; E. refrormm; E. fiammeum; E, coraUoideg; E. tntnratum; E. ser- 
ratum; and E. divergmn, spec, nov.; Staurngirum profxmcideum, Brer. v. Jnvani(^m, Norpst.; 
S. margaritaemm, Ehrb. r. hirtnin, Norpst.; S. gracile, /orma;; S. nsatitmii, - Krs. ; S. ari- 
eula, Breb.. S- BrnMHettse, Norpst.; S. horreaceni, n. sp.; S. Uptodermum, Lp.; S. granu- 
latum, REiNst'H; S. minwculum; S. bi/urcum, ejus ex. p.; S. cyathodea, n. sp.; S. platy- 
cerwn, n. sp.; Xanthidlum aeanthophoruw, Norpst.; X. antthpiautn, 2 forms; Arthrodeamua 
octocomia, Ehrb.; A. nrcuatfio, and A. apiculaUis, sp. nov.; Coamarium turgidum, Breb.; 
C. De Baryi, Arch.; C. pulrherrirnutu, Norpst. var.; C. cucurbita, Breb.; C. antamum, 
Breb.; C. pyramidatum, Breb. var.; C. latum, Breb.; C redangulare, Gruk.; C. Norim- 
bergmae, Reixsch; C. globoaum, Bclnh.; ('. aub-tumidum, Norp. v. ft platydeamium, Norp.; 
C. annulatuni, Nag.; (\ pachydarntum, Lunp. ft minua, Norpst.; C. gaminatum, Lump.; 
C. aub-rotundum, Dei-p.; C. bicardia, Rsch.; C. undulatvmf v. ScHM.; C. quadratum, Rales; 
C. pardalia, Cohn. /. minor.; ('. botrytia, v. Indicum, h. v.; and 9 n. sp. C. euaatron, 
C. capax, (\ diadeina, C. armatum, C. runeatum, C. apinoaum, C. inciaum, C. inomatum, 
and C. exaaperatum; Doc. minntum! Naeo!; Dodd, baculum, Breb.; and 8 new sp., D. 
granuliferum, D. annulatum, and D. Burtnenae; D. verrucoaum, Bail, (as D. teaaelatum, 
Josh.); Cloaterium Lagoenae, Norp.; C. atriolatum, Ehr.; C. coatatum, Cpa; C. enaia, Dele.!; 
C. lineatum, Ehr. f. Saudvicenaia, Norp.; C. Ralfaii, Breb.; C. aetaceum, Emt.; C. Venvia, 
Ktz.; C. intermedium, Rales; C, incurvum, Breb.; C. porrectum, Norpstt., (7. aubtiU, Breb. 
cum syg. (? Cfr seq. sub Rbaphidium); and 2 new species, C. baeiUum aiid C. nematodea; 
Penium margaritaceum, Ehr.; P. apiroatriolatum. Barker; P. minutiaaimum, Nordst.; and 
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1*. delicatulum, n. sp.; a total of 98. Jn the excellent little memoir of Laorrhbim, I. c. 
ill Kongl. Svenska V'ct.-Aka(i. Haiidl. Bd. XIH, No. 9, 1885, there are also many Desmidieie 
not seen by Dr, Walmcii, Mr. JoaiiCA, or iiiyaelf, they are: Mitrasttrias Mahahulenhwa- 
rmsi-t fi mrculi/era, n. v.; Af. ampullarfa, Makk. /f Benpalira n. v.; Juuastrum quadratuin, 
Nordkt., E. didelta ft fietu/alicum, n. v.; E. coralloidea, Joan. B triffihberiim, n. v.; CW- 
mariuin puhlieirimiim, Nohdkt. /. Smegaletmt), Nordkt.; C. WiUei, Lao.; C. Poi'danum, 
Ari’H. B Braailieme, Wille; C. quinarium, Lund. B circnlare, Nordht.; C. cMi/efum, n. sp.; 
C. biauritHiH, Nordst.; C. retueum ft leeve, Roy ef Bisskt; C. mammilliferum, Nobdst.; 
C. Meneghinii, Breb. ft eimplicieeimum, Willb, and y Wollei, Lao.; C. biremum, Nordst.; 
BleuroicuHtopm (Cosmarium) magnifivue, Nordst.; Xanthidium avanthophorum, Nordst. 
ft Bengalicum, n. v.; X. Indicum, n. sp.; Arthrodesviue triangularis, Laobrh.; PUurota’- 
nium (Doc.) Kayei, Archer; P. (Doc.) ovatum, Nord.; P. (D.) Indicum, Grun. ft Cara- 
casanum, Nordst.; P. (D.) constrictum. Bah., * ammifertim, n. s-sp.; or 24 species and 
varieties. The short historical resume given by Laurrheim is very interesting. 

In a paper upon the Indian Algie, by Drs. Zf.i.der and Kabenhorst, in the Journal 
of the Asiatic Society of Bengal, vol. 42, pp. 175 — 198, 1873, a few stray Desmids (col- 
lected by Mr. S. Kurz in Arracan and British Biirinah) only arc mentioned, viz. Clos. 
striolatum, Kiir.; Pleurot. baculum, (Breb.) DBy.; PI. trabecula (— Doc. Ehrenhei'gii Ri.ks. 
non D. trabecula, Ehr.); Euastrum ansodum, and E. ainpullaceutn, Ralph. The main 
portion of Mr. Kurz’ Desmid* gatherings was sent to Mr. W. Archer, of Dublin, and is 
yet unpublished. 

A brief memoir by Dr. G. Dickie of Aberdeen, ’Notes on Algae from the Himalayas', 
appeared in the Linnean Soc. Joum. Hot, Vol. XIX, pp. 230 — 232, in 1882. In this the 
Desmidieae are determined by Mr. J. Rov, viz. Hgal. divtiliew v. tiidentula, Nordst.; 
Cos. Brebissonii, Mbngh.; Cos. pachydermum, Lund.; Tet. granulatus, Breb.; Cyl. Brebis- 
sonii, Mrnoh.; and Penium digitus Ehrb.; together with 7 new species, which as yet are 
not described. Most of these Alga? were from great altitudes, 15,000 to 18,000 feet! 

The Algse of my own list comprise: 


Genera Species 

Chroococcaceas .■ 4 6 

ChamcBsiphonaceas 1 1 

OsciUarieoB 3 5' 

Nostooecs , 2 2 

ScytonemacecB 2 3 

StigonemacecB 2 3 

RivulariacecB 1 2 

PhycochromopltycesB 15 22 

Desmidieae 24 536 

ZygnemeoB 3 ? 

Mesocarpecs 1 1 

CharaciecB 3 5 
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Genera Species 

VaucheriecB 1 1 

Volvocece 3 3 

Palmellacece 8 11 

ProtococcacecB 2 7 

» ? 1 1 

Pediastreof : 6 22 

Ulothrichece 1 2 

Confervacece 3 4 

ChoBtophorece f.' 1 1 

OedogonieoB 1 3 

Coleochceteoe 1 3 

59 600 

To the Desmidiese add the species (not included) of Roy, 

Joshua and Lagebheim ut ante — _120 

Chlopophyllophycem - 59 72o 

Algse 74 742 


The Desmidifise of India (including British Burmah) now amount to the large number 
of 65^ species. 

In this list the total is much reduced by the coarser Algse having been partly dis- 
carded in collecting, and partly afterwards separated, many forms having thus disappeared; 
in the above summary forms and varieties are not included in the enumeration. 

With respect to the classification I have adopVed in the Desmidieie, I have en- 
deavoured to make the sequence of the genera, as to ’form’, as natural as possible; but 
whatever is done in this direction can only be artificial, as Nature recognizes neither 
’genera’ nor ’species’. Various schemes have been propounded some of which absolutely 
darken and obscure the very subject upon which they are intended to throw light. While 
pursuing this subject I have written out, for comparison’s sake, 22 schemes of classification, 
from those of Mekeohini (1840) and Kutzing (1845), up to Cooee (1887); the only one 
which I can admire is that long ago proposed by Dr. Wittuock (Points-ferteckning hfver 
Skandinaviens v&xter. 4. Characeer, Alger och Lafvar. Upsala & Lund 1879 — 80), giving 
genera, in following order: Detmidium, Hpalotheca, Bambusina, Spondylosium, Sphoero- 
zosma, Micrasterias^ Euastrum, Stauraatrum, Xanthidium, Arthrodeamvs, Coemariuin, Pleuro- 
tanium, Docidiunt, Tetmemorua, Cloaterium, Gonatoeygon, Spirotcenia, Peniupi, Meaotcanium, 
Cylindrocyatia and Ancylonama. In this the objectionable division into ’filamentous’ and 
’non filamentous’ forms finds no place (cfr Abchbr in Dubl. Club Proc. Q. J. M. S. p. 192, 
1866); and moreover the sequence from and to the other classes and families is easy and 
natural, not abrupt. Coo&b’s division of the Desmidiese into the sections Leioaporca and 
Coamoaporw is certainly incorrect; cfr Lundell Desm. Suec. pp. 2 — 4. As I have found 
that classifications in which the arrangement of chlorophyll is made a prominent feature 
interfere with generic distinctions in some cases, and thus raise awkward objections, such 
as those of Archer, ut supra, p. 71, I have myself been for years past inclined to classify 

K. Sr. v«t. Akad. Haadl. Band 25. N;o 6. 2 
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by form alone. The advocates of chlorophyll-systematizing, if they are logical, will partly 
return to Ehrenberg’s views, and absorb Penium within Closterium; this would not be 
nearly so objectionable as bringing, as they often do, most heterogeneous forms into close 
apposition. 

To meet various objections, and to deal with plants having lateral chlorophyll, 
Lundkll in 1871 proposed certain new subgenera. Under Cosmarium he gave n. sub-gen. 
Pleurotceniopsis; and under StauraMruin the n. sub-gen. Pleurenterium; but what hetero- 
geny is thus created! In the first we find C\ (Tbale Ralfs, C, striolatum (NAg.) Arch., 
and C, elegantissimwn Lund.; and under the latter we have such forms as Stau, grande 
Bulnh., S. Brasilieme Nordst., and S. sexcostatum Brer. *) The only deduction 1 can 
make is that the suggestions of the distinguished author, although very ingenious, are 
quite ’unworkable'. 

It is not for me to be hypercritical, and that chlorophyll arrangement (of which we 
know but too little,) is of high value 1 freely admit, but would any Algologist discard a 
distinctly lunate form from Closterium because it was fou.id to have irregular chlorophyll- 
masses in place of the usual fillets? A knowledge of the cell-contents is as necessary to 
perfect understanding of the plant, as is a correct idea of the cell-form, but I submit 
(with extreme deference to man)' high authorities) that, in our present state of knowledge, 
we find it of more specific than generic value, i. e. so far we can confidently base ideas 
of classification upon it. I do not say that the advocates of classifying by cell-contents 
are wrong, I only suggest that, their views are too advanced, and hence inconvenient for 
present practical use. Wallich, Desra. Beng. p. 185, says, ^according to the varying 
periods of growth of the organism, the endochroine may be equably disposed in minute 
granules throughout the protoplasmic cell-contents, it may be aggregated into definitely 

or indefinitely shaped masses, or it may present itself in the form of radiating bands 

according as the granules have remained dispersed or have coalesced under the molecular 
law to which they are subject. In some genera the disposition of the endochrorae must^ 
no doubt, be regarded as highly characteristic, as, for instance, in Docidium^ Penium. 
TetmemoruSy and Closterium. But even in different individuals of each of these genera, 
and in the same individual under different conditions, it will be found to vary greatly.^ 
In considering these repiarks it must not be forgotten that, they were written 32 years 
ago; still that they contain much truth is undeniable. To the same point tend Archers 

critical remarks on Pleurotcenium, (1868) »He would not contend against the genus, 

but was not prepared to adopt it.» 

Cceteris paribus^ a classification by form is much more easily followed than a scheme 
of more elaborate construction; and it had been my intention, in this little dissertation, 
to have arranged all my Desrnid-fonns as nearly as I could in form-sequence, but, from 
long-continued sickness which delayed my work, I have been compelled to abandon the 
idea. However, I have appended to the prlHcipal genera outlines of sub-genera based 
Solely upon external form, as I deem such fhe safer guide to a practical arrangement of 
these plants. 


Can any Destnids possess much more dissimilar forms than these? 
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In the other Algae I have followed the classification adopted by Nokdstbdt in Fr. 
Alg. N. Z, 1888, pretty closely, but in reverse order. 

Although not strictly within the scope of this paper, I take leave to mention certain 
Alg«, (although some are marine,) published by Wittrock and Nobdstedt in their erudite 
and valuable Algae Exsicc., fasc. 1 — 20, 1877 — 1889, from the East of Asia. These are — 
from East India, Rhizoclonium hieroglyphicum (Ag.) Ktz. /. calida (Ktz.) Wittr., No. 944; 
Scytonevia wychrous Ag., 673, From Ceylon, Pithophora polymorpha Wittr. 322; Chceto-^ 
morpha obscura, Kjellm. 320; Ch. antennina (Bory) Ktz. 318; Confei^va utriculosa Ktz. 
/? Ceylanica Wille, 430; Sirogonium Ceylanicum Wittr. 358; Stephanocoelium verticillatWH 
Ktz. 347; Bryopsis thuy&ldes Ktz. 348; Bry. pachynema v. Martens (— Valonia con- 
fervoides Harv.), 349; Caulerna clavifera J. G. Ag. 345; Caul, plumaris (Forsk.^ Ag. 
344; Chauvinia iinbricata Kjellm. 346; and Ulva fasciata Delil. 432. From Burmah, 
Euastrum ohesum Josh. (q. v. ante), 813. From Java, Kostoc commune Vauch. 589* 
From Borneo, Oedogonium Kjellmanni Wittr. 306; Chlorodesinis pachypus Kjellm. 343; 
Halimeda macroloba Decais. 339; and Hal. multicaulis 341. From Japan, Chceto- 

morpha crassa (Ag.) Ktz. A total of 21 algae; the above numbers referring to those in 
the fasciculi of W. & N. 

The little fragments of Indian Utricidariw^ from the Stockholm Museum, kindly 
communicated by Prof. G. von Lageriieim, have proved of much interest, as from them 
I extracted 74 species of micro-alga^, representing 18 genera. Many of the forms were 
new, besides others previously remarked by me; in addition to Avhich they also comprised 
known forms not before noted from India. These, practically speaking, represent 6 habitats; 
East India, from Utricularia fasciculata ; Eastern Himalayas, from U. stellaris; East Bengal, 
from U. Jlexuosa; Malabar, from U. stellaris; British Burmah, from U. sp.; and Khasia, 
upon the Brahmaputra River, from U. sp.; the Utricularias of the two latter habitats not 
being named. This contribution is included in my list, with the localities appended. 

One fact, concerning the De8midiea3 of India, is noteworthy, viz. that in the great 
majority of the plants which occur also in colder climates the Indian specimens are less 
in size than their more frigid relatives, and for this difference it is difficult to assign a 
cause. There appears to be great difference between the ’sporangial periods’ of the Des- 
mids and other Algae in various parts of India, as the time of the ’monsoons’ varies very 
much, and upon this the aquatic plants are dependent 



INDIAN FBESH-WATOB ALGll 

(Where no habitat is stated, Bengal is understood as the locality). 


Class. I. PHYCOCHROMOPHYOEiE, Rabh. 

Cohors 1. GYSTIPHOB^, Rabh. 

Ord. I. CHROOCOCCACE.E, Njeq.; Einz. Alg. p. 44. 

Gen. 1. Chroococcus, NiGO., 1. c. p. 45. 

I. Ch. (minor!), N.«g., p. 47. t. I, A f. 4. 

Northern India. 

Gen. 2. Gloeocapsa, (Kutz.) Naso. 

1. 0. strata) KOtz. Phyc. Germ. p. 151; NiEO. einz. Alg» p. 47, t. I, F f. 1. 

Northern India. 

Gen. 3. Merismopoedia, Meyen, sec. N^o. 
t. M. glaneS) (Ehrb.) Nasg., Einz. Alg. p. 55, t. I, D f. 1; Gonium glaumm, Emkb. sec. 
NiEG. 1. c. 

Northern India. 

Gen. 4. Tetrapedia, Reinsch, Alg. Frank, p. 37. 

1. T. gotbica) Reinsch, 1. c., t. II, f. 1 c d. 

Northern India. 

2. T. roliaoeS) n. sp. Species habitu fere nt in T. Crux-Michaeli Reinsch, 1. c. p. 38, 
f. I, f. \'I, sed lateribus corivexo-foliatis; a latere visa acuto-lanceolata, medio paullo 
•'onstricta, apicibus quasi inucronatis. Wallich Mscr. No. 311. 

Long, et lat. 11, crass. 3 f*. 

T. XX, f. 18 V 1,000, after G. C. W. 

Waeeich styles the divisions »3 lobed*. The specimen figured is apparently in 
e state of fission. 

3. T.? Wallichiana, n. sp. Quadratics, forma fere exacte »Crux Melitensis», sed angulis 
rotundatis; (luoque angulo mucrone acuta parva munito. Wallich Mscr. No. 324. 

Long, ft hit. 10 — 12 
T. XX. f. 10 X 1,000. 
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Cohors 2. HOHORGONJ:, Thuret. 

Sub-coh. 1. OTBTOaONAB. BoRZI. 

Ord. I. CHAMiESIPHONACE^, BoRzr. 

Gen. 1. Chamsesiphon, Braun et GrOn. 

1. ChRiD. sp. ad Ch , curvato , Nordst., Alg. Sandv. p. 4, t. I, f. 1 accedens, sed articulis 
fere rectis. 

Sub-coh. 2. HBTBBOOYS'TBaii, Hanso., sec. Nordst. 

Ord. I. OSCILLARlEiE, Agdii. 

Gen. 1. Spiruiina, Link. 1834. 

1. S. oseillarioides, Turpin (KCtz. Tab. Phyc. 1, t. 37, f. 8; Babii. Alg. No. 1015; S. 
gracillima, Rabh. Alg. No. 895; Sp. major, Kim. Phyc. Gener. p. 183; sec. Rabh. 
FI. Eur. Alg. II, p. 91); Wallich Msor. sine descr. No. 335. 

2. 8. turfosa, Cramer (in Hedwigia II, p. 61, t. XII, f. 1, 1863! Rabh. Alg. No. 1443, 
et in Wartm. sub 136, .sec. Rabh. FI. Eur. Alg. II, p. 92); Waulich Mscr. No. 333. 

Dian-. 4.7 5 coils in 13 T. XXI, f. 16, after VVallicii. »Moving at the 

rate of 55 a per minute, or 1 Inch (Engl.) in 7*/, hours.* G. C. W. 

Gen. 2. Lyngbya, Agdh., 1824. 

1. L. rupestris* Ao. {Oscillaria rupestris, Ag. Syst. p. 63; Engl. FI., v., t. 377; Phor- 
midiuni rupestre, Ktz. Tab. Phyc., t. 49, f. 4.) 

Northern India. Diara. 8.6 ,u. 

Gen. 3. Oscillaria, Bosr., 1800. 

1. 0. nigra, Vauch. (Conf. 192, t. XV, f. 4; Conferva fontinalis, Dim.w. Conf. t. 64.1 

Diam. 10 — 11 ft. 

2. 0. limosa, (Roth.) A(;. {Conferva limosa. FI. Dan.’l. 1549; A(i. Syst. p. 66, 1824) 

Diam. 5 — 6 /i. 

Central India. 


Ord. II. NOSTOCEyE. 

Gen. 1. Sphserozyga, (Agdh.) Ralfs, 1850. 

1. S. Nordstedtiij n. sp. Species trichoinatis clepsydriforraibus medio rotundate incavatis; 
heterooystidis ovalibus. Celluhe sporifera; non observatae. 

WAr-Lirii Mscr. No. 336; \V. B. T. No. 792. 

Trich. long. 4 — 4.6; lat. 3.7; Heteroc. 8x6 /M. 

T. XX. f. 29x600. 

Gen. 2. Nostoc, Vauch. Conf. 1803. 

1. N. sp. From Northei'ii India. 

Species indeterminable. 
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Ord. III. SCYTONEMACEiE. 

Gen. 1. Scytonema, Agdh. Syst. 1824. 

1. S. nataus, Breb. (in KOtz. Tab. Ehyc. II, t. XXII, f. 1; Rabh. Alg. No. 825; FI. Eur. 
Alg. II I, p. 253; Born, et Flah. Nost. Ill, p. 113, 1887?). 

Central India. 

2. 8. myoehrons, Agdh. (Syst. Alg. p. 40; Conferva mychrous, Dillw. Conf. t. XIX; Engl. 
Bot. I, t. 1555.) 

Northern India. 

Gen. 2. Tolypothrix, KOtz. Phyc. Gen., 1843. 

1. T. museicola, Kurz. (Tab. Phyc. II, t. XXXI, f. 5; Rabh. Alg. No. 297; FI. Eur. Alg. 
II, p. 275.). 

Northern India. 


Ord. IV. STIGONEMACEiE, (Agdh.) Nob. 

Gen. 1. Stigonema, Ag. Syst. p. 22, 1824. 

1. 8. tarfaeenm, (Link.) Cooke (Br. Fr. Alg. p. 272, t. CXI, f. 2; Dematium turfaceum, 
Link. Spec. I, 134; Scytonema turfaceum, Engl. Bot. II, t. 2517, f. 1; Hassalia turfosa, 
Hass. Alg. p. 232 (incl. Eng. Bot. t. 2826, f. 1?)! Sirosiphon pulvinatusf Breb. in 
Kutz. Sp. Alg. p. 317; Bohn, et Flah. Nost. I, p. 257, 1886.) 

2. 8. saxicoluiU) Nag. in Ktz. Spec. Alg. p. 316, No. 8. {Sirosiphon, KOtz. 1. c.; Born. 
et Flah. Ill, p. 72, 1887.) 

Northern India. 

Gen. 2. Hapalosiphon, Nag. in Ktz. Spec. Alg. p. 895. 

I. H. Braunii? Nag., in Kutz. Spec. Alg. p. 894. 

Ord. V. RIVULARIACEiE, Rabh. 

Gen. 1. Calothrix, Agdh. Syst. 24. 

1. C. Brebissonli Kirrz. Sp. Alg. No. 7, p. 312; C. lanata Lbnorm. non Agdh.; Born, et 
Flah. Ill, p. 89. 

Northern India. 

2. C. tenoissiina? Braun (in Rabh. Flor. Eur. Alg. II, p. 271, 1865; Symphosiphon minor 
Hilse in Rabh. Alg. No. 1776; sec. Rabh.). 

Northern India. 

If this is not the form of Braun and Hilse it is very near it, the diam. of the 
threads is 4.6 — 5 p. 
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Class. II. OHLOROPHYLLOPHYCEJE (Rabh.) Wittr. 

Cohors 1. CONJUOATJ:, De Bary, 1858. 

Ord. I. DIATOMEiE, Kutz. Phyc. Germ. p. 54, 1845. 

The IHatomeae have not been at all critically examined, but I have noted species of 
the following genera: Diatoma, Navicula, Stauroneis, Pinnularia, and Synedra. 

Diatoms are not so plentiful in the gatherings as one might expect them to be, and 
I think no great results will accrue when the species are determined in the Bengal col- 
lection of Wallich; but in the micro-slides of material sent from two of Lagerhbim’s 
habitats there appear some forms unknown to me, and these I shall be glad to submit 
to a Diatomist. 


Ord. II. DESMIDIE^ (KOtz.) De Bary. 

Kutz. Syn. Diat. ez p. 1833; Db Bary Conj. 1858. 

Gen. 1. Ancylonema, Berggr. 1871. 

No form hereto appertaining has yet been seen out of high Northern latitudes. The 
discovery of this species upon ice in the mountainous regions of the tropics would be of 
great interest. 

Gen. 2. MesotBenium, Nag. 

Gatt. Ein*. Alg. p. 108, 1849. 

1. M. ehlamydosporumf De Bary (Conjug. p. 74, t. VII d; Palmogloea rnacrococca Kutz. 
Tab. Phyc. t. XXIV, f. 2), forma. 

Long. 36 — 40, lat. 14 /*. 

T. I, f. 3. 

2. M. Brannil, De Bary (1. c. p. 74, t. VII a; Palmogloea rnacrococca, Al. Braun, Ver- 
jOng. p. 349, t. I, II; non KOtz.). 

Long. 32, lat. 14 M- 
» 42, » 20 » 

T. I, f. 4. 

3. M. sp.t 

Long. 30—34, lat. 11 /it. 

T. I, f. 6. 

This form seems nearest to Af. Endlicherianum Nag. (Einz. Alg. p. 109, t. VI b.). 

4. M. caldariorum (Laoerh.) Hansq. (Prod. Alg. Boehm, p. 174, 1888;,.^. Endlicherianum 
var. caldariorum, Laqerheim in Bot. Not. p. 48, 1886; Wittr. et Nord.st. Alg. Ex- 
sicc. No. 850). 

Long. 31, lat. 12 fi. 

T. I, f. 23. 

5. M.! gigantenin, n. sp. M.? permagnum, regulariter cylindricuin, 5 — 7-plo longius quara 
latum; rectum vel leniter curvatum; raembrana achroa glabra; apicibus rotundatis. 
Cellulse libere natantes. 
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Long. 120 — 150, lat. 19 — 20 /*. 

T. I, f. 19. 

Much like M. De Greyii, Nob., but far larger. I was at first in doubt that these 
might prove to be the cellules df a stage of Zygnema, but further inspection proved 
them not to be so, as no signs of median divisions are apparent. 

Gen. 3. Cylindroc^stis, Mengh.; Db Bart. 

Organogr. p. 26, 1838! Dc By. Conj; p. 74, 1868; Penium Bbib. and Ralfs £x. p.; 

^ ^ Palmogloea Kut2. Ex. p. 

1. CyM mtnatfssima, n. sp. Cyl. parvissima, circ. duplo longior quam lata, utrinque 
rotundata, paullo in mediam partem incurvata. Membrana glabra; apicibus rotundatis. 

Long. 12 — 13, lat. 6.6 — 7 ft. 

T. I, f. 24. 

Nearest to Cyl. Tatricn, Racib., from which it differs principally in being slightly 
constricted, and also smaller in size. From the remnants of the endochrorae I judge 
it to be a Cylindrocystis. 

2. Cyl. diplospora, Lund. (Desm. Suec. p. 83, t. V, f. 7 ; Schizospora pachyderma Reinsch, 
Contrib. p. 87, t. XVII, f. 1). 

Long. 64, lat. 31 ft. 

T. VII, f. 8 (also Wallich Mscr. No. 93). 

8. Cyl.! depressa, n. sp. C. mediocris, circ. duplo longior quam lata; lateribus leniter in- 
curvatis, apicibus depresso- rotundatis. A vertice visa perfecte circularis. Membrana glabra. 

Long. 42—50, lat. 23—25 ft. 

T. VII, f. 11, (also Wallich Mscr. No. 94). 

Near to the preceding species, but smaller and slightly different in shape, and 
without the apical incrassation of the membrane found in Cyl. diplospora. 

4. Cyl. OTalis, n. sp. C. mediocris, 2 — 2V»-plo longior quam lata; cellulis ovalibus, la- 
teribus ventricosis, apicibus rotundatis. Membrana crassa, glabra. 

Long. 40 — 42, lat. 17 — 20 ft. 

T. I, f. 5. 

This is nearest in size to Cyl. crassa De By., but differs from it in its regularly 
oval shape. 

5. Cyl. Brebissonii, Mengh. (Organogr. pp. 5, 26, 1838; Penium Hrebissonii Ralfs Br. 
Desm. p. 153, t. XXV, f. 6 b — i, non a, 1848). 

Long. 40 — 50, lat. 20 — 34 ft. 

Central India, J. S.; (Himalaiyas, Roy). 

The genus Cylindrocystis, like Penium, makes two sub-genera, dependent upon the sides 

being plain or contracted; the sides in many forms being incurved although not »con8tricted»^ 

A. Cvclocystls {xvkXos, orbis; xvaug, cellula). Sides not concave. 

Typ. sp. Cyl. crassa, ovalis. 

B. Clltoeystis (xXTrog, devexitas; etc.). Sides concave. 

Typ. sp. Cyl. diplospora, depressa. 
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Gen. 4. Penium, Breb. 

(De BntiBiasoN, in liU. 1846; in Kalps' Br. Deain. 1848). 

1. P. sublamellosaniy n. sp. P. mediocre, circ. 3-plo longius quam latum, cylindricum^ 
attenuatum; medio leviter constrictum; apicibus rotundatis, membrana Itevi, vel siib- 
tiliter punctata; laminis chlorophyllaceis 9 — 10; locello apicali magno, corpusculos multos 
includentibus. Long. 85, lat. 27 fj. 

T. I, f. 8, (after Wallich, Mscr. and fig. No. 99). 

sRaneegunge, in July* (G. C. W.). Verj' similar to P. lainellomm Breb., but 
much smaller. 

2. P. naTigiani) n. sp. P. sub-raajus, circ. 3V»-plo longius quam latum, lanceolatum vel 
naviculiforme, attenuatum, medio non constrictum, apicibus truncato-rotundatis; locellis 
apicalibus magnis; sutura indistincta; membrana hyalina, pallide roseola, glabra. Long. 
182, lat. 52 T. I, f. 9 (after Waluch Mscr. No. 91). 

»Endochrome divided at central portion, pale green; one sinuous fillet occupying 
the central line, and sending small acicular processes (canaliculi) through the axis; . . 

Canaliculi 20, faint.* G. C. W., 1. c. Probably nearest to P. lihelhda, (Focke) 

Nordst. [= P. closterioides, Ralfs], but much smaller, and broader in proportion to 
its length. 

3. P. bispornm, n. sp. P. medium vel minus, circ. 3 — 3V»-plo longius quam latum; cy- 
lindricuin, leviter attenuatum, medio non constrictum; membrana hyalina, glabra, achroa. 
Locellis? Zygosporas geminas formans; in quaque capsula 3 (4?) forma; juveniles; 
zygoaporis oblongo-rotundatis. Long. 49 — 70, lat. 14 — 22; zygs. long. max. 28 — 32 /u. 
T. I, f. 10 (after Waixich No. 100) x 550. 

4. P. lanceolatum, n. sp. P. mediocre, circ. 3-plo longius quam latum, elongatum, cy- 
lindricum, attenuatum; in medio modice constrictum. Apicibus late rotundatis; ineiu- 
brana punctata. Long. 81 — 98, lat. 26 — 36, lat. centr. semiccll. 22 — 30 /u. T. 1, f. 7 
(after Wallich No. 101). 

/I'erminal vesicle not vi.siblc, but moving granules are seen clustered together and 
in motion at various parts of the frond. Kndochrome pale green. Raneegunge, No- 
vember.* — G. C. W., 1. c. Somewhat similar to P. lagenaroide^, Roy., but irregularly, 
and more closely, punctate; it is also much more slender than that form; in the puncta 
it differs from P. Clei'ei, Lund. 

6. P. simplex, n. sp. P. rectum, circ. 9 — 10-plo longius quam laturn, sirapliciter cylin- 
dricum, non constrictum. Lateribus parallelis; apicibus truncato-rotundatis; nucleus 
centralis manifestus; corpusculi araylacei in unam .seriem positi (4 — 6 in quaque semi- 
cellula); locello apicali nullo! Membrana achroa, hevis. Long. 170 — 198, lat. 18 — 20 m. 
T. Ill, f. 9 (after Waluch, No. 119 1. c.). 

I know no species at all like this, with its straight parallc;! sides and sub-truncate 
ends. No suture visible. The arrangement of the amylous corpuscles is more like 
that in the genus Te*inemorm than in Penium. 

6. P. polymorphum, Pekty (K1. Lebensf., p. 207, t. XVI, f. 1.5), forma obesam n. f. 

Forma paullo crassior quam forma typica, sed in cteteris consimilis. In fig. 
puncta non delineata! Long. 57, lat. 30 T. VH, f. 7. 

K. Sv. Vet. Aked. Handl. Bund. 25 N-o 5. 
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1, P. rotnndum, n. sp. P. minus, circ. duplo longius quara latum, recte ovale; lateribus 
fere rectis; membrana hyalina, glabra; apicibus rotundatis; cellulis non constrictis. 
Sutura mediana. Long. 48, lat. 25 f*. T. VII, f. 12. 

In shape somewhat resembling P. spinoapermum, Joshua, but is more slender. 
Only two (infertile) specimens seen. 

8. P. digltas (Ehr.) Breb. (Ralfs’ Br. Desra. p. 150, t. XXV, f. 3; CL digitus, Ehrb. 
Infus. p. 94, t. VI, f. III). Forma reetnin^ n. f. 

P. form® typicaj consimile sed lateribus rectis et apicibus magis attenuatis difFert. 
Long. 440, lat. 80 T. I, f. 27. 

In the type the long. : lat. as 5 : 1 in the average of measurements; this form 
is narrower, or 5Vi : 1* 

Sonthal district, G. C. W.; near Hydrabad, J. S. 

/. a typica. Himalayas, Roy in Dickie 1. c. 

9. P. navlcula, Breb. (Liste p. 146, t. II, f. 37, 1856; P. Berginii, Archer Dubl. Univ. 
Zool. Bot. Assoc. Rep. p. 256, t. XI, f. 14, 15, 1858). 

Long. 45 — 64, lat. 12 — 13 p. 

10. P. oMongnm, De Bary (Conj. p. 73, t. VII, f. 1, 2, 1858) forma major, n. f. 

Formae typica* consimile sed versus apices paullo attenuatum. 

Long. 158, lat. 36 p. T. I, f. 22. 

11. P. eartam, Br^b. {Closterium curium Breb. in Mengh. Synops. p. 237 (no descript.!); 
Cosmaiium curium, in Ralfs’ Br. Desm. p. 109, t. XXXII, f. 2, 1848; Peniwn curium, 
in Ktz. Spec. Alg. p. 167, 1849; Calocylindrus curtus, De By. Conj. p. 72, 1858; 
Cos. Thwaitesii d curium, Klebs. Des. Preuss. p. 27, 1879). 

Long. 40, lat. 19 /«. 

Northern India; Bengal. 

Sub-genera. The division of the genus Penium into entire and constricted forms, 
proposed by Gay, Monogr. loc. Conj. 1884, is here (ad interim) accepted. 

A. Holopeniam, Gay 1. c. p. 68. Fronds unconstricted. 

B. Sphinctoponiam, Gay 1. c. p. 70. Forms constricted in the middle. 

The division is so siihple that no typical species need be cited. 

[Note. In all probability the constricted forms will bfe, as indeed I think they should 
be, relegated to Dysphinctium — as, practically speaking, they might be = a section of 
Dysphinctiurn, i. e. elongate, and vnth apical vesicles. They might, therefore, come next 
to Docidium, as a section of Cyliridrosphinctium Nob.] 


Gen. 5. Closterium, Nitzsch, 1817. 

Beitr. z. Infusor. pp. 60, 67, sec, Aut. 

1. C. acerosiim (Schrank) Ehr. {Vibrio acerosus Schrank Fauna Boica, p. 47, III, 2, 1803; 
Closterium acerosum Ehr. Abhl. 1831; Infus. t. VII, f. 1, 1838) f. attenaata, n. f. 
Paulo gracilior quam f. typica; membrana fusco-luteola, glabra; laminee chlorophyllaceae 
circ. 6; nuclei amylacei 7 in una serie. Forma ad Cl. peracerosum Gay accedens, sed 
fere duplo major. 
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Long. 300 — 310, lat. 19 — 24 f*. 

T. I, f. 15x400 (after Waluch Mscr. No. 107). 

This form is apparently between the Cl. peracerosum Gay Monogr. p. 75, t. li, 
f. 18, and the typical form. The yellowish-brown membi'ane is notable. It may bo 
that the Cl. lanceolatum of Kutzing is only a sub-species {subtilissime striolatum, Ktz. 
Spec. Alg. p. 165) of this typical form; Brbbisson, Liste p. 152, thinks they can 
scarcely be separated. 

2. C, Lelbleinil, Ktz. (Synops. Diat. p. 596, t. VTI, f. 79, 1833! Bbebisson, Alg. Fal. p. 58> 
t. VIII, 1835; Cl. lunula Leibl. Flor. p. 259, 1827, et second, specim., KCtz.; Cl. 
moniliferum A. Leibleinii Reinsch Algfl. p. 190; Klebs Desm. Preuss. p. 9) Tar. ang«< 
latnm Balsamo (Alghe Comm. Napoli p. 37, t. 1, f. 15 — 17) f. minor. 

Minor quam var. Balsami; riiembrana glabra; nuclei amylacei (in quaque semi- 
cell ula) 3 in una serie. Bengal. 

Long. 120, lat. max. 31 A*. T. I, f. 18x400, after Waluch. 

a typica, f. parra (Klebs 1. c. No. 1). Fere ut in f. typica sed magis minor. 

Long. 92—114, lat. 14—18 lu. T. XXIII, f. 13x500. 

Himalayas, ex Utricularia stellari, coram. G. von L. 

3. C. arcuatum (LiSte p. 149, t. 11, f. 38, 1856; Kales Br. Desm. p. 219, 1848; C. Dianas 
Klebs Desm. Pr. p. 11, non Ehrb.). 

Long. 220, lat. 19 «. T. I, f. 17x400. 

Klebs is apparently in error in attributing this to Cl. Diance, as the absence of 
the little indentation at the apices of that species, (the ’petit museau’ mentioned by 
Brebisson,) is characteristic. 

4. C. lannla (MOller) Mengh. (Nitzsch, Ehrenberg, Morren et aliorum, ex p., excl. syn. 
plur.; Mengh., Synops. in Linnsea, p. 231, 1841; Vibrio lunula, MOllfr Naturforsch. 
XX, p. 142, 1784, sec. aut.). 

Forma. F. paullo minor quam. f. typica, cytiodermate pallide lutea (non b colo- 
ratum Klebs Desm. Preuss. p. 6, t. I, f. 1 acd, 1879). 

Long. 452, lat. 68 m. 

6. C. tnmldalum. Gay (Monogr. Conj. p. 72, t. II, f. 13). 

Long. 100, lat. lb fs. T. I, f. 20. 

This species appears to me but a variety of C. Jenneri Ralfs, with acute apices; 
possibly intermediate between that species and C. Leibleinii Ktz. 

6. C. Ehrenbergll Mengh. (Synops. p. 232, 1841; Cl. lunula Ehrb. ex. p., t. V, f. XV, 2, 
1838; Cl. moniliferum c. Ehrenbergii Klebs. Desm. Preuss. p. 10, f. 4). Forma, .ad 
formam a Klebs 1. c., f. 4 a accedens, sed paullo tenuior. 

Long 276 — 296, lat. 50 — 59 

T. I, f. 16x450; after Wallich Mscr. No. 117. 

Both this and the specimen mentioned by Klebs are smaller thaii the typical 
European form. 

7. C. Archerlanum Clevb (in Lundell Desm. Suec. p. 77, t. V, f. 13, 1871). Membraua 
pallide lutea (colore mutata?); striis 12. 

Long. 227, lat. 20.6 la. 
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I can hardly see the validity of Klebs’ views k>c. cit. on this species; his 
f. 13 h (stiiis omissis) is correct, but his b compresawn f. 11 a b is widely different; 
the inclusion of C. Cynthia, f. 12 a c, by Dr. Klebs will not meet with general ac- 
ceptance. 

Central India, J. S.; British Burmah, from Utricularia sp., G. v. L. 

8. C. nlna, Focke (Phys. Stud. p. 68, t. Ill, f. 30, 1847; C. directum Archer Micr. 
Journ. p. 249, t. XII f. 23, 24, 1862-; C. intermedium Ralfs Br. Desm. p. 171, t. 
XXIX, f. 3. 1848; C. mbjuncidum De NoTBi8.*Elem. p. 63, t. VII, f. 68, 1867; CL 
intermedium (i directum Klebs Desm. Preuss. p. 16. t. II, f. 17, 1879). Forma 

Long. 306 — .364, lat, 17 — 20 p. 

This form has the apices slightly less rounded, or more acute, than the type; 
strife 16 — 18. 

9. Cl. lineatum, Ehr. (Berl. Abhandl. p. 238, 1833; Inf. p. 95, t. VI, f. VIII, 1838). 
Form rather shorter and stouter than the European one. 

Long. 522, lat. 31 ,u. 

Near Nilghiri Hills? J. S. 

10. Cl. angastatum, KCtzing (Phyc. Germ. p. 132, 1845). 

Long. 418, lat. 23 fi. 

Costie 4, spiral; membrane rufescent. Surely Bkebisson was in error when he 
informed Raufs (Br. Des. pp. 171 — 2) that Cl. nnguataUnn had 10 — 12 costad KCtzing 
says, Sp. Alg. p. 166, ncostis evidentibus 4», which is apparently correct. 

Central India, J. S. 

11. Cl. didymotocum, Cokda (Aim. de Carlsbad, p. 209, No. 64, t. V, f. 64, 1835; non 
Ralfs; cl hirudo Dui-ponte, Des. Sub-alp., p. 205, t. XVlIl, f. 6, 8, 1877). 

Sj)ecimens intcrmciliate between Corda’s and Dklponte’s measurements, 

Long. 391, lat. 40.6 /*, 

^ 342, » .36 f *. 

Dei.fonte’s dimensions are, long. 382 — 511, lat. 40 — 43 while Corda gives (pro- 

bably incorrectly) long. 251 Perhaps the suggestion of Dr. Nurdstedt that 
CL hirudo might stand as i>(i hirudon of CL Baillyanum Breb. would be better stated 
as CL didymotocum Corda (non aliorum!) fi hirudo Dei^p. I would further remark 
that the CL didymotocum of Ralf.s and subsefjuent authors would be well renamed 
as CL fractiim (as it is broken up by its sutures into 3 or 4 parts), while CL Bailly^ 
anuvi Breb. (in litt. apud Ralfs, 1845) was practically unpublished when Focke de- 
scribed and figured it as CL enais (Phys. Stud. p. 68, t. Ill, f. 31, 1847; CL anti- 
aceroanm De Notakis Elem. p. 61, t. VI, f. 63, 1867). The CL enais Deep. p. 219, 
t. XVI, f. 14 — 17 seems to be a very large and attenuate form of Penium libellula 
(Focke) Nohdst. {CL libellula Focke 1. c. f. 29; P. libellula, Nohdstedt Desm. Bornh. 
p. 184, 1888,) in which latter memoir the remarks, on p. 185, on the above species 
may be noted! I hero take the opportunity of thanking Dr. Nokdstedt for kindly 
permitting me to see his copy of Corda’s rare memoirs. 

12. Cl. nmeilentani, Brer. (Liste, p. 153, t. II, f. 36. 1856). 

(Wallich, Mscr. No. 283, f. 7.). 
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18. Gl. jEneidnm, Ralfs (Br. Des. p. 172, t. XXIX, f. 6, 1648). 

»Linear-lanceolate . . . very slightly tapering to the sub-acute extremities; lower 
edge very slightly inflated at middle. Terminal vesicles absent, but moveable granules 
occupying space between termination of endochrome and extremities of frond exist. 
Cells (vesicles) in a single row.» Wallicii Mscr. No. 110. Long. 224, lat. 5.2 ft. 

14. Cl. Wittroekianum, sp. nov. Cl. mediocre, diametro circ. 10-plo longius, vix arcu- 
atum, utroque polo leniter attenuatum, ventre fere planum, dorso leviter curvatum; 
apicibus truncato-rotundatis; membrana striata (striis evidentibus 13), rufescente. 
Corpuscula amylacea, in quaque semicellula circ. 8, in serie unica posita. Sutura non 
observata, (duplex?). Long. 390, lat. 42 Cl. striolato proxirnum. After Wallich 
Mscr. No. 108. T. 1, f. 25x200. 

I have to give outline only of this species, as it was omitted when first sketch- 
ing the Plate. I havci the pleasure of naming this plant after the eminent Swedish 
Algologist Prof. V. IJ. Wittrock. 

16. Cl. WallichlL sp. nov. Cl. mediocre, circ. 9-plo longius quam latum, leniter arcuatum» 
ventre non tuiniduin, utroque polo leviter attenuatum, membrana glabra, pallide ru- 
fescente; apicibus rotundatis; partibus dorsalibus apicum incurvatis. Sutura mediana, 
triplex, tripliciter prosiliens. Demi-fronde.s sajpe achroa'; post divisionem? Long. 386, 
lat. 42 ft. Tab. I, f. 13 a (after Wallich, Mscr. No. 331) x 400. 

Of f. 13 b Wallich says, »From internal portion of the apex a minute tube is 
seen to extend inwards; this tube is as long as broad (l.l ft). It looks as though a 
portion of the cell-membrane had been thrust inwards. No motion observable ex- 
ternally, but from the inner point of the tube a stream of ciliary matter pours for- 
wards towards the centre of frond, dividing almost immediately into two layers. This, 
probably, is an optical illusion, and most likely the mass forms a layer which con- 
tinuously invests the whole frond internally. At the edges, however, cilia are seen, 
distinctly sweeping to and fro, with a wavy motion .... and carrying the granules 
round, backwards and forwards, along with it.» G. C. W. 1. c. 

[I only insert this to show that Ehrenbehg’s ideas of terminal openings and of 
cilia in the Closteria found support, in well-informed quarters, in 1855! W. B. T.]. 
Fig. 13 b. y, internal endochrome; .<», irregular space, filled with colourless proto- 
plasm, enclosing moving granules; r, dark brown cytioplasm, »ciliated»! t, terminal 
tubular »opening»! After G. C. W., 1. c. 

16. Cl. nematodes, Joshua (Burm. Des., Linn. Soc. Journ. p. 652, t. XXII, f. 7 — 9, 1886), 
proboscideum, n. var. {Cl. proboscideum Turner in litt.). Cl. semi-lunatum, I'/^-plo 
longius quam latum; f. typicte consimile, sed majus; costatum non striatum. Mein- 
brana fusco-lutca; apud suturam stria unica transversalis. 

Long. 230 — 265, lat. max. 26 — 32 ft. T. XXII, f. 13. 

Khasia, super flumen Brahmaputra; comm. G. v. Laoeriikim from Utricularia sp.: 
also ex Utr. stellaris from the Himalayas. Specimens from Riksmuseum, Stockholm. 

The type is stated by Mr. Joshua, loc. cit., to have 18 — 20 longitudinal strm; 
this form has 11 — 14 strongly marked costa! ; when fully knoAvn it may prove dif- 
ferent from Mr. Joshua’s species. 
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17. Cl. subcrassnin^ n. sp. Cl. minus, lunatum, membrana distincte costata (costae 12 — 13), 
colore luteolo-fuscescente, latere ventrali leviter tumido; apicibus utrinque porrectis 
leniter dilatatis externe attenuatis; stria transversale unica inediana. 

Long. circ. 170, lat. 40 n. T. XXII, f. 15. 

Khasia, ut supra (G. v. L.). 

This possibly may only be a stout form of Cl. Lagoeme Nobdst. (Des. Bras. p. 203, 
t. 11, f. 2, 1869). It differs in breadth, in the suture, and in the number of costse. 

18. 01. trnncatum, n. sp. Cl. mediocre, circ. 8 — 9-pk> longius quam latum, latere ventrali 
leviter tumido; fronde leniter curvata, ad apicibus attenuata; membrana dilute-1 uteola, 
striata (striis longit. 20 — 23); apicibus truncatis. Frons striis transversalibus 2 — 3, 
cunctis, excentricis, instructa. 

Ix>ng. 250, lat. 30 fi. '1'. XXII, f. 14. 

East India and Khasia, ut supra (G. von L.). 

This form may possibly be a short and truncate form of 67. Ralfsii Bkeb. which 
is much larger, and not so thick at the apices. As broad as Cl. hybridum Rabh. 
(Kr. Flor. Sachs., p. 174), but only half so long. 

.9. 01. aeutam, Brkb. (in Ralks’ Br. Des. p. 177, t. XXX, f. 5, 1848). f. tenulor Nokdst. 

(Fr. Alg. N. Z. p. 70, t. 3, f. 27, 1888). Fere ut in descr. et in tig. a Cl. Noud- 
STBDT 1. c. data, sed in icone Wallichiana zygospora compressa et tenuis est. 

Long. cell. 60 — 75, lat. 5.5; long. xyg. 40, lat. 21, cr. 4.6 ft. Tab. I, f. 14x600 
(after Wallich, Mscr., No. 96). 

Waulich sa}'s of the side view of the spore, »elliptical-linear, much compre88ed». 

!0. 01. Koetzingif Breb. (Liste, p. 156, t. II, f. 40, 1856), format Cl. Kuetzingio Breb. 
in lineamentis et in striis consimile, sed fortasse in zygospora diftert. Zyg. a latere 
late ovale, crassa. Membrana frondis pallide rufescente; striis circ. 12 — 15 evidentibus. 

lA)ng. 350. lat. 13; zyg. long. 36, lat.? , crass. 21 ft. 

T. I, f. 12 (after Wallich, Mscr. No. 109). 

This Zygospore seems depressed, like that of Cl. oncosporum Nord.st. (Nonn. Alg* 
Bras. p. 16, f. II, f. 1, 1877); it may be simply that of C/. JiTuetnnyn, but the lateral 
view has not been figured in that species. 

II. 01. regulare, Breb. (Liste p. 148, t. II, f. 35, 1856; CL Dianes Focke p. 68 ex. p., 
t. Ill, f. 16, 1847; Cl. striolatiim h costatum Klebr Des. Ostpr. ex. p. p. 14, t. II, 
f. 2 non f. 11, 1879). 

Long. 340, lat. max. 39 ft. 

Near Nilghiri Hills? one .specimen only. 

52. 0. striolatuni, Ehrb. (Abhl. p. 68, 1833; Infos, p. 95, t. VI, f. 12, 1838; C. strio- 
latnm a typicum Klebs Desra. Preu.ss. p. 14, t. II, f. 4 a, 1879) long. 310 — 346, 
lat. 38 — 44 ft. 

Himalayas from Utricularia stellaris, comm. G. von L.; Burmah, S. Kurz legit, 
Z. and it. 

53. 01. Oynthia^ 1). Not. (Desm. It. I p. 65, t. VII, f. 71, 1867; CL Archerianum var. c. 
Cynthia^ Klebs Desm. Preus. p. 13, t. I, f. 12 a, c., 1879). 

Long. 91 — 106; lat. 11 — 13 p. Cfr remarks sub No. 7 supra. 
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Himalayas et Malabar, ex Utricularia stellari, comm. G. v. L. The apices are 
a little more acute than in the figures of De Notahis. 

24. Cl. Khasiannm, n. sp. C. medio recte, aequaliter tumidum, apicibus elongatis, spini- 
formibus, curvatis, incurvatis, hyalinis, finibus non dilatatis; mernbrana glabra. Long. 
= circ. ll'/j lat. max. Cl. Kutzingio propius, sed brevius, crassius et Iseve. Long. 
265 — 292; lat. central. 23 — 26 

Khasia, ex. Utricularia sp., comm. G. v. L. 

The genus Closterium forms 4 natural sub-genera: 

A. Selenoceras luna; xt^as, cornu). 

Strongly incurved, lunate. 

Typ. sp. C. Dianse, moniliferum, Ijagoense, Leibleinii. 

B. Gampyloceras {xapnvXo(i, curvatus; etc.). 

Slightly curved, lower margin nearly straight. 

Typ. sp. C. acerosum, lunula, striolatura. 

C. Orthoceras {op&og, rectus; etc.). 

Frond narrow, more or less bacilliforih. 

Typ. sp. C. biclavaturn, bacillura. 

D. Stanroceras (aravQog, crux; etc.). KOtz. Phyc. Germ. p. 133, 1845. 

Frond lanceolate, slightly curved, acute. Zygospore cell normally stauriform. 
Typ. sp. C. acutum, Ralfsii, rostratum, Kutzingii. 

Gen. 6. Spirotsenia, Bk6b. 

BatBissoN, in litt. 1846; in Ralfs’ Br. Desrn. p. 178, 1848). 

1. Sp. truncata, Akoheu (Proc. Nat. Hist. Soc. Dubl., t. II, f. 28 — 31) forma /? rotnndata. 
Formai typicic consimilis, sed paullo minor et apicibus fere rotundatis. Spira? (cytio- 
plasma fere totum evanuit). 

Long. 40 — 48, lat. 7—8 fi. Tab. I, f- IL 
Near Nilghiri Hills? 

Two specimens only seen. 

As the external form in this genus is almost nearly the same, with the exception, 
of course, of minor details, (slight curvature; ends rounded, or more or less acute, etc.,) 
the division by Archer in Prit. Inf. pp. 751 — 2, 1861, must still be accepted. The sub- 
genera are therefore: 

A. Monotssnia {novog, simplex; raivla, fascia). 

»Endochrome a single spiral band*. Archer 1. c 
Typ. sp. S. condensata, S. tenerrima. 

B. Pulytaenia (noAvg^ muitus; etc.). 

»Endochrorae in several spiral bands*. Arch. 1. c. 

Typ. sp. S. obscura, rectispira, grandis? 

[Is not S. grandis, DELr.,’t. XX, f. 23 in Desm. Sub-alp., a large specimen of 
S. obscura Ralfs just about to divide?]. 
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Gen. 7. Genicularia, De By. 

(Db Bary, Conjug. p. 77, t. IV, 1858). 

No specimen of this Genus has been observed in India. 

Gen. 8. Gonatozygon, De By. (De By. emend.). 

(De Bart in ’Hedwigia’ I, 1866, No. 16, ex. p.; Conjug. p. 76, 1858; Leptocyatinema, Archer, 

Dubl. Univ. Z. Bot. Assoc. 1868). 

1. 6. Balfsii, Db By. (Conj. p. 76, t. IV, f. 23 — 25, 1858; G. monotcBnium DBy in 
’Hedwigia’, No. 16, 1856, ex. p.; Docidium? asperum, Ralfs’ Br. Desm. p. 158, t. XXVI, 
f. 6 a, b (non c!); Leptocystinema asperum, Archer Nat. Hist. Dubl. Proc., p. 251, 
t. XI, f. 5, 1858). 

Formae. a. IsbtIs^ Nob. Superticies cellularum fere laevis. Archer, Q. M. J. S., 1867, 

p. 181. 

b. mnricAta, Nob. Superficies cellul. muricata. Archer, 1. c. p. 198, 1869. 

c. depauperata, n. f. Cellulae tenues, inulto graciliores quara in f. typica; 
13 — 17-plo longiores quam latae; saepe paullo curvatae, dense et subtiliter 
granulatae; lateribus parallelis, apicibus paullo inflatis. T. XX, f. 4. Long. 
90 — 120, lat. centr. 7, lat. apic. 8 — 9 fi. 

d. crassa, n. f. Major; crassior quam f. typica. Superficies subtiliter setosa 
vel spinulosa; apices leniter inflatao. Spinulis circ. 1.3 ,« long. Long. 
180—210, lat. centr. 17—19.5, lat. apic. 23—24 ft. T. XX, f. 6. 

F. typica and c. near Nilghiri Hills, d. Central India. Forms a. and b. not seen. 
None occur in Dr. Wallich’s gatherings or mscr. notes. 

2. G. Breblssonii, De Bary (1. c. p. 77, t. IV, f. 26, 27; Doc. aspenim, Ralfs 1. c. f. 6 c 
(fig. bad!); Breb. Liste p. 147, t. I, f. 33, 1856; Lep, Portii, Archer Dubl. Proc. 1. c., 
t. XI, f. 6; Gon. asperum, auct. recent.) forma gracillima, n. f. G. gracile, angustis- 
simum, elongatura; cellulis rectis, fusiformibus, diametro 15 — 20-plo longioribus, medio 
parum tuinidis, versus apices sensim attenuatis; apicibus dilatatis, truncatis. Speciei 
longissima forma. 

Long. 140 — 180, lat. centr. circ. 9, lat. constr. 6, lat. apic. 6.5 — 7.5 T. XX, f. 7. 

Central India. 

The forms of this species are analysed by Raciborski (Desm. Nov. Polon. pp. 
11, 12, 1885). To Mr. Raciborski’s remarks I would add that hia ^forma a Gallicum* 
is very doubtful, being founded upon the defective figure (fie) in Ralfs! 

3. 6. leioderinum, n. sp. G. angustum, sub-curtum, cylindricum, rectum vel leniter cur- 
vatura, circ. 8 — 9-plo longius quam latum; apicera versus vix contractum; utroque 
apice dilatato, truncato. MembranR achroa, lievis. Mass® chlorophyllacea; sub-spiraliter 
ordinata;. Habitu G. Ralfsio consiraile. 

Long. 108 — 130, lat. centr. 14 — 15, lat. apic. 17 — 18 f*. T. XX, f. 5. 

Near Nilghiri Hills? J. S.; Khasia, on the river Brahmaputra; also East Bengal, 
from Utricularia jlexuosa, G. v. L. 

4. G. retlculatiim, n. sp. G. mediocre, angustum, cylindricum, rectum, 7 — 10-plo longius 
quam latum; apicem versus non contractum, utroque apice dilatato, truncato; mem- 
brana mqualiter verrucis minutis acutis reticulatim positis omata. G. Ralfsio proximum. 
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Long. 76 — 120, lat. centr. 11 — 12 , lat. apic. 14 T. XX, f. ?$. 

Hab. Ut supra. (I have also observed this species in an American gathering, 
kindly sent by the Rev. Fr. Wolle). My friend Dr. NouD.STEnT aak.s, ».\ro you sure 
it is not an Oedogonium, near Oe. jMnetostriatum*? 1 do not know the Oedogoniuin 
referred to! 

5. 6 . pilosnin, Wolle. (I)esm. U. S. A. p. 22, t. I, f. 2 , 1S84). Hujns speciei formas 
duas observavi: 

a. forma minor, n. f. Long. 120 — 150, lat. centr. 8 — 9, lat. apic. 9 — 10 , long. spin. 4 — ft. 

b. » eroluta, n. f. » 160 —225, » » 11 — 12, » v 13 — 14, » > 6 — 6..0 

This is but a large and highly developed form. 

T. XX, a f . 1 ; b f . 2 . 

Central India. 

Note. It seems a remarkable fact that Hilse (in Kircuxer's Algen in Kr. Klor. 
Schles. p. 131, 1878) and West (Fr. Alg. West-Yorkshire, Jonrn. Hot. t. 291, f. G, 1889) 
have given, independently, the same name to the same species of this genus, (i. hvve! 
The counterpart of this event occurred, when Brebisson and Ralfs both, also indepen- 
dently, had styled a Cosmarium C. quadratnm! Cfr Bales Br. Ih'sm. p. 9.3. 

The synonymy of G. Ralfsii .seems a little abnormal. If the laws of priovil)' in 
Botanical names arc ine^rorahle, then this 8 p»‘cioa must be G. monotieniiim. It secuns but 
proper that a specific name should b<‘ protected from useh'ss or capricious alteration by 
others, but may not the original autlurr ch.ange it? 

Moreover, De Bauy’s original definition of the genus was alt(>red by hiu! two years 
afterwards, and Geniexilaria excluded; this being so, it seems th;it the illustiious author o(dy 
exercised an undoubted right in re-naming his own species, under new gt'iierie conditions. 

Gen. 9. Tetmemorus, Ralfs. 

(Ralfs, Ann. & Mag. Nat. Hist. vol. XIV, p. 250, 1844.) 

1. T. Breblssonii, Ralfs (1. c. p. 257, 1844; Br. Des. p. 145, t. XXIV, f. 1, 1848; fVo- 
sterium Brehissonii, Mengii. Synops. p. 236, 1840), forma inter li niiuorem De.Bary 
(Conjug. p. 73) et /f attenuatum Is’okust. (Fr. Alg. N. Z. p. GG, t. Ill, f. 18). Long. 
100, lat. 22 , lat. isth. 15 T. VII, f. 9. 

Northern India; the only specimen 1 observed of this genus; Dr. Wallich has 
seen others, but has not noted or figured them. 

(Tetmemorus granulatns (Breb.) Ralfs, is noted by Boy in Dickie’s ’Notes on 
Alg® from the Himalayas’ (Linn. Soc. Jonrn. Bot. vol. XI.X, )>. 231, 1882), from o\’er 
15,000 feet alt.). 

Gen. 10. Triploceras, Bailey. 

(Bail. Micr. Obs. in ’Smith. Trans.’ p. .17, 1860). 

1. 'fr. gracile, Bail. (1. c. p. 38, t. I, f. 10; Dondium verticillatnm, Bail, in Ralfs’ Br, 
Desm. p. 219, t. XXXV, f. 9 c; Dor. gracile, Wittrock Skand. Desm. p. 21, f. 10. 
1869; Doc. pristidce, Hobson, Notes, p. 169, cum fig. 1863). 

Forma a. elongata, n. f. Paullo longior quam f. typica; lobi apicales 3, bidentati, di- 
vergentes, modicc producfi; semicellnl® prominentiis verticillorum 14 — 16 

K. Sv. Vet. Ak«d. Hand!. Baud 2.'> N » T.. 4 
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(12 ad basin semicellul.) ornate; et etiam ad suturam maculis vel plicaturis 
parvis circ. 16 predite. Prominentie verticillorum complures truncates; 
apices prominentiarum dentein brevem munites, fere ut in Tr. verticillato 
* mperbo (Mask.) Nordst. (Nordst. Alg. N. Z. t. VII f. 4). 

Long. 570, lat. 28; It. apic. c. acul. 36, s. acul. 30 p. T. II, f. 1. 

Central India, J. S.; East India, ex Utricularia sp., G. v. L. 

I only had one specimen from East India, but it had 17 verticils in 
each semicell. 

Forma b. graciUima, n. f. Trip, mediocre; lobi apicales 2, profunde bifidi, lobuli 
singulatim aculeati, divergentes; altera latere inter loborum spina erecta 
unica. Semicellules verticillis prominentiarum 11 — 14 instructas. Forma 
aculeorum irregularis. 

I.ong. 440, lat. 22; lat. apic. c. acul. 36, s. acul. 27 p. T. II, f. 2, 
(also, after Wallich No. 116, f. 2 a — side view of apex). 

Raneegunge, G. C. W. — Central India. Walmch’s sketch only shows 
8 whorls of prominences in each semicell. This is probably the form de- 
scribed by Hobson 1. c. as Doc. priatidoe. 
c. qnadrilobata, n. f. Forma minor, in qua apices lobulis 4 (bi-aculeati) terrai- 
nati sunt. Prominentias verticillorum 10 — 12, dentibus sub-erectis, acuto- 
conicis, ad basin circ. 10 positis. 

Long. 360, lat. 21; lat. apic. c. acul. 26, s. acul. 23 p. T. 11. f. 3. 

Central India. This form is possibly a connecting link between 2’. gra-» 
die and Archer’s Doc. Kayei (Nat. Hist. Soc. Dubl. Proc. vol. IV, p. 35, 
t. II, f. 2)? 

*bilobatam, nov. subsp. A Tr. gracili typico differt prominentiis verticillorum 
rotundatis non acutis, dentibus rotundo-conicis (in quoque verticillo 8) non aculeatis; 
lobis apicalibus bi- (non tri-)lobati8, cum spinis intervenientibus apicalibus duabus, ut 
supra in forma b. Semicellulas (et lobi terminales) tenuiores quam in f. typica. Verti- 
cilli 10 — 13 in quaque seraicellula. 

Long. 380, lat. 15, lat. apic. c. acul. 24, s. acul. 21 p. T. 11, f. 4. 

Central India. 

In one case (fig. 3) I observed an instance of a tridentate teminal projection; 
this seems abnormal. Cf. Nordst. Alg. N. Z. p. 64! 

** bidentatum Nordst. (Alg. Bras. p. 18, t. II, f. 3, 1877) forma depanperata, 
n. f. Tr. minus, 14 — 20-plo longius quam latius, verticillis circ. 11 in quaque semi- 
cellula; verticillis superioribus (5) simplicibus, acutis, erectis; verticillis inferioribus (6) 
bidentatis; apice dilatato bilobato bidentato. Seraicellula} regulariter attenuates. 

Long. 280 — 390, lat. centr. semic. 18 — 22, lat. apic. circ. 19 p. 

Wallich, Mscr. No. 112. 

Sonthal jungle, G. C. W. 

Note. Triploceras gracile is perhaps the most polymorphic species known! It 
seems a little strange that neither Dr. Wallich nor I have met with the closely re- 
lated species Tr. verticillatuni. A young segment of T. gracUe is represented (after 
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Wallich, No. 102) in T. IV, f. 19. In this genus the suture appears to be non- 
prosilient. 

3. T. abbreTiatam, n. sp. Tr. minimum, circ. 6-plo longius quam latum, rectum; lateri- 
bus parallelis; tnembrana glabra; sutura non prosiliente, apicibus 3 — 4-lubulatis, quoquo 
lobo dente minuto tenninante. Incisura mediana brevis, extrorsuin ampliata. 

Long. 65—85, lat. 11—15, lat. apic. 13—17 //. T. IV, f. 17 (after Wallich 
Mscr. No. 105). 

»Frond linedr, inflated at extremities; showing a constriction at the central portion 
which forms a shallow angular notch on each side. Ends truncated and inflated, the 
inflated portion forming 3 — 4 shallow lobes, each terminated by a short tooth. A very 
rare species, of which I have obtained only 2 specimens.* G. C. W. 1. c. 

Raneegunge, Nov. 1855. 

This little form seems a trifle anomalous, when compared with others of the 
genus, but 1 think the terminal lobes decide its position. 

Triploceras may be sub-divided into: 

A. Myrmechldium {juv^fuj/iag, verrucosus; etc.) 

Fronds with rugose or nodose sides; section stellate, or crenato-rotund. 

Typ. sp. T. gracile, verticillatum. 

B. Bacteridlum bacillum) 

Fronds with plain or smooth sides; section circular. 

Typ. sp. T. abbreviatum. 

Gen. 11. Docidium, Breb. 

(BfttB. in D’Orb. Diet. IX, p. 711, 1841 (women, fide De Toni, Sylloge p. 871); in litt. 1846; in Halfs 
Br. Detm. p. 166, 1848; Closterium ex p., et Pleurotcentum auct. nonnull.) 

1. D. mammlllatam, n. sp. D. parvum; levissime undulatum, fere rectum, regulariter 
attenuatum, basi inflatum; apicibus truncatis, minute crenatis. Membrana Isevis; sutura 
non prosiliens. Sub inflatione basis 5 — 6 >mammuli8» vel tuberciilis instructura. 

Long. 240 — 270, lat. bas. 13, It. apic. 9.6. T. II, f. 5. 

One (semicell) only seen! Apparently nearest to D. haculum Breb. var. ft hexa- 
gonum Boroesen (Des. Bras. p. 933, t. 2, f. 2, 1890). 

3. D. perlnve, n. s. D. minus, 16 — 18-plo longius quam latum, fere rectum, basi (semic.) 
inflatum, et supra basin inflatione unica. Leniter attenuatum; apicibus truncatis; prope 
apices corona dentium (vel crenarum) minuterum. Membrana achroa, Itevis. 

Long. 270 — 300, lat. bas. 17, lat. apic. 10 f*. T. 11, f. 6. The fact of the little 
teeth or crenaj being below the apex is peculiar. 

8. D. robustnm, n. sp. D. magnum, rectum, vix attenuatum, margine leviter sinuata, basi 
valde inflata, membrana glabra; apicibus truncatis, tuberculis 30 — 34 (singulatim positis) 
omatis, unumquidque supra paullulam rugositatem. Versus apices, sub corona tubercu- 
lorum, incisura parvula incurvata. Sutura prosiliens. 

Long. drc. 700, lat. bas. 63, lat. apic. 50 <««. T. II, f. 8. 

4. D. elatan, n. sp. D. magnum, roctum; semicellulse incavatsc, maxirae crasste ad basin 
et apicem; inflatione basali unica; lateribus sinuatis; membrana glabra, sutura prosili- 
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ciitp?, a])ic-it>us truiicatis, tuberculis 35 — 40, singulatim positis, ornatis. Prope Doc. 
coionatum Hkkb., seel forma et numero tuberculorum differt. 

Long. 540, lat. bas. et apic. 50, lat. centr. semic. 40 f*. T. II, f. 16. 

iSomewhat like the preceding species, but a comparison of the apices at once 
shoevs the diftercnce; it is also near to Doc. alternans Nordst. (Desm. Bras. p. 205. 
t. Ill, f. 36, 1869), possibly a var. of that species. 

Bengal, (1. C. \V.; East India, from Utncularia fasciculata, comm. G. v. L. 

5. I), qnaiitillum, n. sp, D. minus, circ. 9-plo Ipngius quam latum, rectum vel leniter 
curvatum; regnlariter attenuatum, membrana leevis vel levissime punctata, sutura pro- 
silientc, apicibus rotundato-truncatis, dentibus 6 praditis, supra tumorem basalem tu- 
more minoro instriictuin. 

Long. 160—195. lat. bas. 16—18, lat. apic. 9—11 /a. T. II, f. 9; T. IV, f. 12. 

Resembling most Doc. EhrenhergHj Ralfs (Br. Des. p. 157, t. XXVI, f. 4) from 
which it difters in the teeth, the general outline, and in being not (juite half so large. 
The form is very common. 

6. D. aeqnale, n. sp. I), parvuin, circ. 12-plo longius quam latum, rectum; supra tumo- 
rem basalem tumore ininore instriictuin, inde non attenuatum; apicibus perfecte hemi- 
spliasrieis. Membnina hevis; sutura prosiliens. 

Long. 192—216, lat. bas. 17—19, lat. semicell. 12—13 (U. T. Ill, f. 11; f. mon- 
strosa T. II, f. 10. 

This little species seems unique. In shape it is nearest to Doc. (Plenr.) Archerii 
Dki.i-. p. 224 (/V. Candiamim, t. XIX, f. 12 — 16!) Desm. Sub-alp. 1877, but much 
smaller. 

7. 1). cj’Undricum, n. s[). 1). mediocre, circ. 10-plo longius quam latum, rectum; marginc 

leviter simuitura: membrana glabra; apice paullulum expanse, truncate, 38 — 40 tuber- 
eulis parvis instructo; in diametro regulare, vix attenuatum; basi intlatum, et paullulum 
supra basin; sutura non? prosiliente. Long. 280 — 330, lat. bas. 32, lat. semic. 26, 
lat. a])ic. 28 fi. T. II, f. 11. 

Frequent in Dr. Wallich’s gathering. It is somewhat like D. anstatum, infra 
No. 26, but difters in outline, in the arrangement of the tubercles, and in the basal 
part of the semicells. 

8. D. nodulosuni, Breii. (Raefs’ Br. Desm. p. 155, t. XXVI, f. 1, 1848; Closterium crenu- 
latum? FIhkb. Verbr. p. 123, t. IV, f. 29, 1843; Doc, et Pleur. cre 7 iulatumy auct. non- 
null.) f. undata, n. f. Fere ut in f. typica sed undulata (extra inflationem basalem) 
usipic ad apices. Undulationes 7 — 9. Sutura valida, prosiliens. 

Long. 520, lat. bas. 62, lat. apic. 44 /n. 

Central India. 

Rabp-nhorst (B'l. Eur. Alg. Ill, p. 142) gives the name of Brebisson as a synon. 
of Pleur. (Clos.) crenulatum, Eurb. In this he was probably misled by Ehrb., who 
quotes (Verbr. 1. c. p. 47, No. 25) Baii.ey’s figure in Amer. J. Sci. (p. 302, t III, 
f. 32) as the same as his Cl. crenulatum. In this work of Ehrb. the figure is very 
different from Bailey’s, (one segment having teeth at the apex and no basal inflation, 
while the other has a basal inflation and no apical teeth!). It is very evident that 
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Ehrbnberq’s description, his figure, and his notes on Bailey’s work, are all very doubt- 
ful — in fact invalid! Bailey’s figure gives long. circ. 555, lat. bass. 57, It. apic. 41 .u, 
and seems to be a fair representation of the form of Brebisson. Of Kuril’s figures, 
the nearest to this seems to be that of Cl. trabecula (Infus. ex. p. t. VI, f. II, No. 3) 
but the icon is very poorly drawn. 

9. D. polymorphum, n. sp. Doc. tenue, circ. 17 — 19-plo longius (piain latum, rectum, 
margine fere planum, regulariter attenuatum; mernbrana laevi; sutura (sed ctiaui non) 
prosiliente; apicibus truncatis, paullo rotundatis, dentibus 4 luunitis. Tumor basalis 
plus minus prominens. 

Mensural: Long. 308, lat. bas. 16, lat. apic. 10 f*. 

» 300, » » 16, » » 10 » 

» 270, » » 18, V » y.5 » T. II, f. 13, 17; IV, f. 13. 

Plentiful in Dr. Wallicii’s collection. 

10. D. erennlatum (Khr.) Wolle (Desm. U. S. Amor., p. 47, t. IX, f. 1; Boy and Bisset 
Jap. Desm. t. 268, f. 19; D. nodulosum Breb. ex. p. auct. nontmll.; Clear, ercnulntinii 
Rabh. FI. Eur. Alg. Ill, p. 142, 1868; Cloxteviam crennintuni.' Kmkb. Verbr. Anicr. 
pp. 81, 123, t. IV, f. 29, 1843). Cfr note under synon. of No. 8. 

Long. 460 — 510, lat. max. 46 — 57 f^. 

Northern India. 

11. D. rhomphaeam, n. sp. D. elongatum, tenue, 30 — 35-plo longius fpiam latum, vix at- 
tenuatum, fere rectum; apicem rotuudato-truncatam, dentes 4—6 pn'clitam, liabe.ns. 
Mernbrana glabra; sutura prosiliens. Tumores duo supra partem basalein. 

Long. 320 — 380; lat. bas. 13, lat. scmic. 9, lat. apic. 8 /a. T. II, f. 18. 

Fairly common in Bengal. Somewhat resembling I), baruloules Hoy and Bis: et 

(Jap. Desm. f. 18), but differs in the projecting suture, and the te(*th at apex. 

12. D. longiusculum, n. sp. D. elongatum, teuuissimuin, 40 — 46-plo longius (piain latum, 
paullulum attenuatum; frons indistincte undulata, margine regulari; aj)icibu3 rotundatis; 
mernbrana glabra; sutura non prosiliente; basi paullo inflate). 

Long. 490 — 550, lat. bas. 14 — 16, lat. centr. 12, lat. apic. 8 — 9 ju. T. II, f. 19. 

Not uncommon. 

13. D. subcoronulatnm, n. sp. D. mediocre, fila formans. Semicellula; diametro regulari, 
margine paullulum undulato, basi valde inflate, sutura paullura prosiliente; apicibus 
truncatis adhaerentibus in fila conjunctai; apicibus gemmis vcl tuberculis (una-inaculatis) 
20 — 26 ornatis. Mernbrana glabra, vcl subtilitcr punctata. 

Long. 340 — 400, lat. bas. 28 — 32, lat. apic. 24 — 28 lu. T. Ill, f. 1. 

The endochrome of this species is in fillets, of which 3 or 4 are visible. At 

the apices a marking (fissure or plication'?) proceeds from the base of each tubercle. 

14. D. alternans, Nordst. (Desm. Bras. p. 205, t. Ill, f. 36, 1869) f. minor. Ut in f. ty- 
pica sed minor. D. mediocre, fila formans! circ. 9 — 10-plo longius quam latius; sutura 
prosiliente; semicellulse in medio attenuatse, leviter 7-undataj, undis alternatim majori- 
bus; apicibus truncatis coronuld tuberculorum minorum ovatorum circ. 14 (a fronte 
visorum); mernbrana punctata? 

Long. 416 — 470, lat. max. 46, lat. min. (centr.) 39 ,//. fide Wallk'h. 
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»Frond linear, sinaous .... Basal and terminal inflations are the largest. 
Suture .... plain and slightly protruding. Terminal edge (apex) abruptly truncate 
and flat, and having round its edge a coronal of minute oval-shaped glands or pro- 
cesses .... with a central speck on each as if hollow. Colourless or very pale straw 
colour .... Very rare.* G. C. W. Mscr. Nos. 113 and 121. 

16. D. Walliehianom, n. sp. D. magnum, egregium, circ. 11-plo longius quam latum; 
margine levissime undulatum, fere rectum.; basi valde inflatura. Membrana sub-crassa, 
glabra; sutura prosiliente; apicibus incavatis et inde expansis, truncatis, 36 — 40 rugis 
acutis vel dentibus (udpressis non protrusis) ornatis. Vix attenuatum. 

Long. circ. 750, lat. bas. 68, lat. apic. 54 f*. T. Ill, f, 2. 

(Name in honour of Dr. G. C. Wallich; in token of appreciation of his learning 
and personal worth. W. B. T.). 

16. D. eugeneum, n. sp. D. majus, valde elongaturn, 16 — 18-plo longius quam latum; 
margine leviter sinuatum; basi (et non supra) inflatum; paullulum attenuatum; rectum 
vel leniter curvaturn; apicibus rotundato-truncatis rugis vel stigmatis pyriformibus 
20 — 24 preditis; membrana glabra; sutura non? prosiliente. 

Long. 670 — 720, lat. bas. 28 — 32, lat. apic. 54 «. T. Ill, f. 3. 

17. P. Bengalense, n. sp. D. perraagnum, egregium, crassum, 9 — 11-plo longius quam 
latius; inflatio basis plus in juvenili segmine quam in mature protrusa. Apices versus 
sensim sed paullum attenuatum; ventre paullo tumido; membrana verruculosa; sutura 
prosiliente; apicibus truncatis paullo convexis, processubus quadrangularibus 36 — 40 
instructis. Frondes fila formantes. 

Long. 600 — 780, lat. bas. 65 — 70, lat. centr. 69 — 76, lat. apic. 52 fi. 

T. HI, f. 4 a; b. young (or aborted?) segment (ad nat.); c. showing attachments 
when forming filaments of several fronds (after Wallich, x 250). 

Dr. Wallich gives it as »8mooth or very minutely granulated*, he describes the 
terminal processes as »elliptic glands* — the latter is hardly correct! G. C. W., Mscr. 
114 and 122. 

Raneegunge. 

18. D. glorlosnm, n. sp. D. longissimum, notabile, circ. 20-plo longius quam latius, rectum, 
supra tumorem basalem tumore minore instructum; ex inflatione basi (usque ad V4 longit. 
semic.) leniter attenuatum, postea ad apicem expansum. Apicibus truncatis, processubus 
conicis 20 — 22 ornatis; sutura non? prosiliente. Membrana paullulum tenuis, Isevis. 

Long. 1000 — 1080, lat. bas. 50 — 53, lat. min. (circ. */« long, semic.) circ. 35, 
lat. apic. 49 T. Ill, f. 5. 

19. D. regale, n. sp. D. magnum, egregium, 10 — 12-plo longius quam latius; fere rectum; 
marginibus leviter undulatum; basi inflatum; membrana crassa, glabra vel subtiliter 
punctata; sutura prosiliente; apicibus rotundato-truncatis, coronulam elatam dentium 
(unaquaque tuberculifera) circ. 24 ferentibus. Frondes vix attenuatse. 

Long. circ. 624, lat. bas. 64, lat. apic. 56, lat. coronulse 48, alt. coron. 11 — 13 

T. Ill, f. 6. 

This beautiful species seems quite unique in having ooronetted apices. The fact 
of the tubercles being borne upon teeth (or cuneate processes) is notable, 
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20. D. sceptrum, Rot (Desm. of Mull, in Scot. Nat. p, 39, 1883; non KOtz.; J>. tridentu- 
lum, WoLLB Desm. U. S. A. p. 52, t. X, f. 10, 1884; Hedwigia p. 119, 1886). 

F. pnnetata, n. f. Magnitudo circa diinidium f. typicte. Membrana punctata; 
punctis reticulatim vel in lineas obliquas ordinatis. 

Long. 130 — 160, lat. bas. 8 — 10, lat. apic. 7 — 8.6 /U. 

T. Ill, f. 10. 

Near Nilghiri Hills? J. S. 

21. D. orientale, n. sp. Doc. elongatum, 16 — 19-plo longius quam latius, regulare, medio 
paullulum attenuatum, basi inflatum; tnarginibus lenissiine sinuatis; membrana glabra 
vel leviter punctata; sutura prosiliente; apicibus truncatis, paullo expansis, 36 — 44 
tuberculis ovalibus parvis instructis. 

Long. 640 — 700, lat. bas. et apic. 39, lat. centr. 32 — 34 f*. 

T. IV, f. 1. 

The semicells are rarely straight, usually a little sigmoid in shape, or slightly curved. 

22. D. exeelsum, n. sp. D. mediocre, 20 — 24-plo longius quam latum, fere rectum, regu- 
lariter attenuatum; basi indatum, supra partem basalem 3 — 4 turaoribus instructum. 
membrana glabra?, sutura prosiliente. Apices truncatie, dentibus acutis circ. 6 preditse. 

Long. 420 — 480, lat. bas. 21, lat. apic. 15 f*. 

T. IV, f. 2. 

Species near D. Ehrenbergii, but differing in the general outline, in the attenuate 
seraicell, and in the acute, not conical, teeth at apex — also in the projecting suture. 
Probably the same as D. Ehrenbergii oar. Floridense, Woli.k (Desm. U. S. A. p. 159, 
1884); however that is »without an evident suture or projecting riin», Wollb 1. c. 

23. D. Ehrenbergii, Ralfs (Br. Des. p. 157, t. XXVI, f. 4, 1848; Clos. trabecula Ehr. Abhl. 
p. 68, ex. p., 1831; Infus. p. 93, *. VI, f. 11,8 (non 1, 3, 4, 5, 7!), 18.38; Pleur. tra- 
becula Nag. Einz. Alg. p. 104, 1849). tumidnm, n. var. Fere ut in f. typica; sed 
seraicellula* in medio tumidse, dentibus validibus conicis 6 ad apices munitse. Mem- 
brana dense punctata. 

Long. 340 — 360, lat. bas. 24, lat. apic. 22, lat. centr. circ. 25 fi. 

T. IV, f. 4. 

F. typica; this is noted (as Pleur. Trabecula) by Drs. Zellek and Rabenhobst, 
1873, from Arracan; it appears also from E. India, ex Utricularia fasciculata, comm. 
G. V. L. 

It seems clear from the figures in Ehrenberg’s ’Infusionsthierchen’ that he has 
included several species under a common name, and, as no evidence appears to show 
which was the type, it seems impossible to properly place them: hence Ehrb.’s nomen- 
clature is apparently invalid. As the apical teeth are so luaiked, it is improbable that 
the oft-cited form of Ehrb. (Meteorp. p. 12, t. I, f. 9) can be Ralfs’ species, but it 
must be allowed that the size given by Ehb„ circ. 225 lu long., cannot represent the 
true D. trabecula, but rather the D. clavatum Kutz. Ehrbnbehg’s measures however 
are very fallacious. Cfr No. 50' seq. 

24. D. maealatum, n. sp. D. permagnum, crassum, 12 — 14-plo longius quam latius, sub- 
reotum, basi inflatum, unde paullulum attenuatum postea versus apices dilatatum; sutura 
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prosiliente, apicibus truncatis, contractia, serie 30 — 34 tuberculoruni oppositorum 
rotundatoruni ornatis. Membrana crassa, valde punctata. Distantia punctorum 
2 — 2.3 ft. 

Long. 680 — 730, lat. ba.s. 60, lat. ccntr. 47, lat. apic. .50; lat. toin. 42 ft. 

T. IV, f. 3. 

26. D. conjiinctnm, n. sp. 1). sub-iucdiofTC, sicpe in fila concatenatum, 16 — 18-plo longins 
quarn latius; solum basi inflatum; inarginos undulata^ fere parallels; apices truncatae, 
paullo dilatatm, cum circ. 28 — 32 tuberculis parvis ovalibus instructae. Sutura pro- 
siliens; membrana glabra. In contro seniicell. sensim attenuatum. 

Long. circ. 420, lat. baa. ct apic. 26, lat. centr. 22 n. 

T. IV, f. 6. 

26. D. cristatum, n. sp. D. mediocre, elongatum, 17 — 19-plo longius quam latius, fere 
rectum, margine leniter undulatum, ba.ai et apice inflatum; membrana glabra; sutura 
prosiliente; apicibua truncatis, cum circ. 30 tuberculis parvis rotundatis pranlitis, sub 
tuberculis ])aullulum contractis. Mensura diametri minima in centre semicellularum. 

Long. 520 — 560, lat. bas. 35, lat. ccntr. 25, lat. apic. 29 ft. 

T. IV, f. 7. 

Cfr D. cylindrkam, N. 7 supra. 

27. D. Indicuin, Grunow (in Rarh.’s Beitr. II, 1865, Desm. Ins. Banka’, p. 13, t. II, f. 18) 
f. major. I'orma ma jor quarta vel tertia ])arte quam forma Grunovii: semicellulis supra 
basin minus undulatis; membrana l.-evi, ad apices incrassata; sutura prosiliente. 

Long. X80 — 980, lat. bas. 29 — 46, lat. centr. 24 — 35, lat. apic. 26 — 39 /«. 

The scniicells are abruptly truncate, and the apical portion is slightly dilated. 
The base is inflated, the edge of the semicell above this being slightly sinuous, the 
centre and uj)j)er margins nearly straight; semicells a little attenuated. »Terininal 
vesicles large, with moving granules in each. Endochrome in long fillets, with nume- 
rous large globular vesicles scattered here and there, and also a number of smaller 
darker-coloured granules.* G. C. W. 1. c. 

T. IV, f. 8 (after Wallich, Mscr. No. 103). 

Grunow gives the dimensions as, long. 724, lat. bas. 33, lat. apic. 20.5 ft, and 
these nearly correspond with Nordstedt’s (Nonn. Alg. Bfas. p. 17); the American 
specimens being rather thicker. 

Bengal, G. C. W.; Himalayas, ex Utricularia stellari, G. v. L. 

28. D. trnncatulum, n. sp. D. minus, circ. 16-plo longius quam latius, rectum, leviter 
attenuatum, basi inflatum et supra basin tnmore minore pra;ditum ; apicibus rotundato- 
truncatis; membrana ])unctata, apice incrassata; sutura non? prosiliente. 

Long. 268, lat. bas. 17, lat. apic. 10 f*‘ 

T. IV, f. 10. 

29. D. abrnptam, n. sp. I), parvum, 14 — 16-plo longius quam latum, rectum, vix attenu- 
atum; margines fere parallehe, basi paullulum dilatata, apicibus truncatis; membrana 
glabra. Sutura? 

Long. circ. 300, lat. bas. 20, lat. apic. 15 «. 

T. IV, f. 11. 
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Near to D. baculum Breb., but much larger and not pro|)ortiona}ly so much 
inflated basally. 

80. D. baealiforme, n. sp. D. tenue, elongatum, circ. 40-plo longius quain latum, I'cctuni, 
inflationes mediocres 2 apud partem basalem, postea margines reotA; apicibus rotundflto- 
truncatis; sutura prosiliente; membrana Itevi, apice inci-assata. 

Long. 420 — 510, lat. has. 13 — 15, lat. apic. 10 — 12 
T. IV, f. 15 (Waluch Mscr. No. 106 a). 

Northern India; rather common. Differs from D. haculoules Roy et Bisset (Jap. 
Dcsm. f. 18, 1886) in the basal inflations, the incrassate and sharply truncate apices, 
and the projecting suture. »Endochrome in irregular masses and fillets. Terminal 
vesicles at extremities. Ends truncate.* G. C. W. 

81. D. SonthaIIanoiB> n. sp. D. mediocre, elongatum, circ. 20-plo longius quam latum, 
attenuatum, undulatum (undis 10 — 12 preditum), setosutn; apicibus suh-rotundatis; 
membrana sub-crassa in apicibus incrassata; sutura obscura vel prosiliente. Semi- 
cellulse basi non valde inflatee. 

Long. 540 — 590, lat. bas. 30 3^, lat. centr. 20, lat. apic. 14 — 16 

T. Ill, f. 8 (after Wallich. Mscif. No. 120). 

»Endochrome in long bands, witt large granular masses interspersed*, G. C. W. 

82. D. irregnlare, n. sp. D. mediocre, circ. 17-plo longius quam latius, rectum, regulariter 
attenuatum, marginibus irregulariter undulatum (undis 14 — 16 preditum); basi valde 
inflatum; apicibus truncatis; sutura prosiliente. Membrana glabra, apice crassata. 

Loag. 500, lat. bas. 34, lat. ceritr. 26, lat. apic. 20 ft. T. IV', f. 9 (after Waluoii, 
Mscr. Nos. 104 and 123). This form is much like D. repandum Woij.e (Desm. U. S. A. 
p. 50, t. XI, f. 1), but differs in the base being much dilated, and in a prominent 
suture being present. 

38. D. setigerom, n. sp. D. mediocre, circ. 12 — 14-plo longius quam latius; basi inflatum, 
supra inflationem leviter contractum, postea inflatum, et apud apices attenuatum. Forma 
segminis clavata. Apicibus truncatis, leniter rotundatis; sutura prosiliente vel obscura. 
Membrana aebroa, dense setosa. 

Long. 280 — 340, lat bas. 22, lat. semic. max.' 25, lat. apic. 14, setoe looa:. 2 — 3 

T. IV, f. 5 (also WALI.ICH, Mscr. No. 118). 

Waluch says, »One inflation, basal .... extremity tmneate. Covered with 
minute set® or hairs. Endochrome in long fillets, passing along both segmemts through 

the suture It would appear that the projection or otherwise of the suture 

ought not to be looked upon as a constant character. In the numerous s})ecimens 1 
have examined this character has alone been inconstant, and it is certainly insufficient 
of itself to constitute by its presence a distinct species*. In these remarks all will 
agree, but it must, on the other hand, be admitted that in the majority of Docidin 
the form of the suture (when visible at all) is fairly constant! 

There is a marked resemblance iMstwcen this form and that described by Mr. 
WoLLB as D. hirsutum (Des. U. S. p. 51, t. X, f. 13), which is certainly not 
Bailey’s species, and which I take leave to jiaine D. Wollennum, after my valued 
correspondent Mr. Fr. Woli.e. The above differs in having the ends truncate and 
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tho sutui'e projecting; it differs from D. spinosum (Wolle 1. c. t. X, f. 12) in the 
diwnte seniicells. 

Bailey’s D. hirsntum (Micr. Obs. p. 36, t. I, f. 8, 1850) is truly, as Wolle 
susjiects, a Gonatozygon, and the dimensions give, long. 149, lat. 11.6 — 12 (specimen 
dividing!): Bau-ey's remark, xsegmcnts many times larger than broad», conflicts with 
his figure, the »8egment8» of which are only 6 — 7 times longer than the breadth! 
Whiit the form is which Mr. Roy discovered on Deeside, Scotland, is not yet known, 
ss Archer (Proc. Diibl, Micr. Club, Q. J. M. Sci., 1879, p. 438) did not give any 
details of its form; it is to be hoped that Mr. Roy will figure it in the forthcoming 
'Scottish Desmidiete’. Archer, 1. c., .stated that the plant whs not hirsute, but boro 
I'longnted papillif,! 

34. U. erlspnliim, n. sp. D. minus, vix attenuatum, 14 — 16-plo longius quam latum, rectum, 
s;apa paullo curvatum, margine regulariter undulatum (nndis 11 — 13 ferens), basi 
paullulum inflaturn; apicibus truncatis, 7 — 8 crenatis; inembrana glabra. Suture? 

Long. 290 — 320, lat. 21 — 22, lat. apic. 17 p, 

T. IV, f. 14. 

D. salebrosum, n. sp. D. medium, circ. 16-plo longius quam latius, rectum, margine 
iiTegulariter rugatum (superficies rugosa?); semicellula* in basalem partem 3 — 4 in- 
flationes forentes; basi valde inflata; semic. vix attenuatis; apicibus rotundato-truneatis, 
6-8 crenatis (a fronte visis); mcmbrana 8ub-cra.4sa, glabra. 

Long. 450, lat. has. 30, lat. centr. semic. 28, lat. apic. 23 p. 

T. II, f. 12. 

36. I), egreglnm, n. sp. 1). minus, egregium, peculiare, circ. 12 — 16-plo longius quam 
latum, rectum, e basi attenuatum; annulis la?vibu8 pleno, reliqua parte frondis (circa 
aimulos) punctata; annulis aut in lineas obliquas, aut irregulariter, aut spiraliter, positis; 
margine irregulari; sutura prosiliente; apicibus trancatis, dentibus 6 (4 a fronte visis) 
munitis; basi modice inflata. 

Long. 240 — 310, lat. bas. 22 — 24, lat. centr. semic. 19, lat. apic. 15 p. 

T. II, f. 14, 15. 

Nearest to D. verrucosum, Bailey (Spec. Amer. Pesm., Am. J, Sci., p. 127, f. 4 
1846), from which it differs in the markings being annular, not rectangular, ai)d in 
their disposition — those of Bailey’s sp. being placed in rings round the cell. Near 
also to Arthrorhabdinm Molva 'eiise Ehrb. (Abhl. Akad. Berol. p. 46, t. II, f. Ill, 13 a b, 
1869; and to Doc. ten.'^elntum, Josh. (Burra. Pesm. p. 651, t. 25, f. 15); both of which 
are apparently forms of Baileys D. vetrucosurn. Cfr Laorrheim in Krit. Bemerk. zii 
Pesm. p. 541, 1887. I am indebted to Pr. Norpstedt for copy of Bailey’s little 
memoir and figures. 

37. D. <»d«matiini, n. sp. P. parvum, notabilc, fila formans; circ. 8 — 10-plo longius quam 
latius; vix attenuatum (excepte apices); membrana Imve vel subtilissime punctata, 
apice striata; semicellulis profunde 3 — 5 constrictis, versus apicem constrictis externc 
dilatatis; apicibus truncatis; sutura non prosiliente? 

Long. 130 — 155, lat. semicell. 14 — 15, lat. apic. 13 — 14 p. 

T II. f. 7. 
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Near Nilghiri Hills? 

This peculiar little plant seems closely related to JX nodo«um Bailey (Cfr No. 88) 
and to the D. undulatum of the same author (No. .'19, q. v.), but it wants the nodes 
of the one, and the undulate form and basal plications (or stigmata) of the other. 
Three fronds, as depicted, only seen. 

88. D. Dodosam (Bail.) Ralfs. (Clonterium nodosum, Bailey, Am. Desm. in Am. .1. Sei. 
p. 127, f. 3, 1846; Doc. nodosum Ralph, Br. Desm. p. 218, t. 35, f. 8, 1848; Plettro- 
tcpnium nodosum, Lund. Desm. Suec. p. 90, 1871, et auet. nonnull.; FI. {Docidioj>sl.'<) 
nodosum, Racib. Desm. Nov. p. 35, t. Ill, f. 22, 1889). Besides the tyjie there apix'iir 
to be two principal forms of this interesting species: 

a. tjrplea (Baileyana). Apices curtas late dilatatie, crenata?; in semic. vcrticillis 4, 
unoquoque specimine nodis 8 instructo. Hab.. U. S. America. 

P. Anglkam, n. v. Apices elongatic, jirope lines 10 — 12 nodos parvos (vel tuberculos 
cavos), et in linibus totidem nodulos minores conicos, habent. Noduli in (|Uoque 
verticillo 6 vel 8. 

Capel Curig, Wales, A. W. Wills — near W^indermere, W. B. T. 
y. dentatnm, Archer. Apices modice breves, dentatae, dentibus non projicientibus. 
Noduli in quoque verticillo 6? 

Galway, Ireland. Arch, in Dubl. Mic. Club, Q. J. M. Sci. 1872, p. 194. Cooke 
in Br. Des. p. 13, 1887, gives this a new name, Hibernicurn*. 

Docidiopsis nodosum, Racib. 1. c. {sub. Pleurotcenio) — dentatum forma Polo- 
nica, »lobo polari plus elongato, corona apicalis dentibus majoribus instructs, » (nodu- 
lis apicalibus conicis plus quam dentibus?). Forma pradonga; noduli in quoipu! 
verticillo 6. 

In Polbnia. 

— — ■ f. Indica. Apices breves, paullo dilatatie, 6-dentat8e, »dentibu8» (ut in f. 
Polo^ica) projicientibus. Noduli in quoque verticillo 6. Forma parva, brevis. Long. 
208—240, lat. bas. 36-40, lat. apic. 20—21 fi. 

Northern India. 

T. Ill, f. 7 a, Indian specimen; 7 b, apex of P Ani/licum, leg. A. W. WiLlB. 
The Indian form is smaller than those of Europe, America, or Britain; the base of 
some of the semicells is provided with peculiar processes, which appear to be instru- 
mental in holding the segments together. For other forms of basal (and apical) ju'o- 
cesses or appendages cfr t. Ill, f. 4 c, and T. VIII, figs. 2, 3. 

89 . D. andulatnm, Bailey (Micr. Obs. p. 36, t. I, f. 2, 1850) PleuroUmium nobile Richter 
(Hedwigia, No. 9, 1865, c. ic.); Doc. dilatatum Lund. (Des. Suec. t. V, f. 12, 1871) 
also WoLLB (Des. U. S. A. p. 50, t. L, f. 32, 1884) non Cleve! Specirnina Indica 
fila foiuiant. 

Long. 260 — 290, lat. bas. 13 — 15, lat. centr. semic. 16 — 17, It. apic. 12 
T. IV, f. 16. 

Northern India. 

In the Desm. U. S. A., p. 51, Mr. Wolle gives this with »apices rounded*, and 
on t. XI, f. 5 is a figure, which cannot be D. undulatum Bail. The oriental specimens 
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have the terminal strite very faint, suture not projecting, plications scarcely visible; basal 
markings or stigmata strongly marked, and pyriform in shape. Apices always truncate. 

I was formerly of opinion that Doc. dilatatum Clbvb (Bidr. p. 494, t. IV, f. 6, 
1863) was the same as this 8})ecie8, but, after a careful examination of specimens kindly 
communicated by Dr. t). Nordstedt, I am sure that, though nearly allied, they cer- 
tainly differ. The remarks of Raciuorski (Desm. Nov. 1889, p. 3) seem to indicate 
that he is of like opinion, but he does not observe that the species is really that of 
Bailey, as he attributes it to Richter; and Lundell, 1. c. pp. 88—89, confuses the 
plants, as under D. dilatatum he figures D. undulatum. 

40. D. trancatam, Breb. {Closteriuni truncatum Brer, in Menqh. Synops. p. 235, 1840; 
Cl. trabecula, Ehr. Infus. ex. p. (quoad fig. II, 1) 1838; D. truncatum, Breb. in Ralfs* 
Br. Desm. p. 156, t. XXVI, f. 2, 1848; in litt. ap. Ralfs, 1846; Pleurotcenium trun- 
catum (sp. coramixta!) Nao. Einz. Alg. p. 104, 1849; Rabh. FI. Eur. Alg. Ill, p. 142, 1868). 

Forma paullo tenuior quam f. typica. 

Long. 370, lat. has. 24, It. max. 26, apic. 19 

Nortbern India. 

41. D. panram, n. sp. D. minimum, forma sub-clavatum, circ. 8-plo longius quam latius; 
basi bis inflatum; prope apices attenuatum, ad apices leviter dilatatum; apicibus trun- 
catis, angulis rotundatis; sutura prosilientc; membrana pallide rubido-luteola, glabra. 

Long. 130, lat. bas. et centr. 16 — 17, lat. apic. 10 /u. 

T. IV, f. 18. (Wallich, Mscr. No. 111). 

>Slightly bulging at centre of segments, and then tapered towards the extremity, 
which is truncate. Suture distinct., projecting. With two inflations at base of seg- 
ments, that next the suture being the larger. Empty frond of a pale reddish-yellow 
colour. Endochrome in irregular bands, with large granules interspersed,* G. C. W 
— Common in Bengal. — Dr. Wallich observed the state of »8warming of the gra- 
nules* in this species, a state which precedes death in many forms. 

42. D. Inornatum, n. sp. D. ininutuin, circ. 12 — 14-plo longius quam latum; rectum; apicei 
veisus attenuatum; basi maximum; sutura non prosiliente; apicibus rotundato-truncatis 
inflatio basalis nulla. Membrana glabra. 

Long. 142 — 168, lat. 11 — 13, lat. apic. 6 — 8 ft. 

T. IV, f. 20. 

Much resembling D. minutum Ralfs (Br. Desm. p. 158, t. XXVI, f. 5, 1848 
but more tumid, and attenuated slightly towards the apices, which are more abruptly 
truncate than in Ralfs’ form. 

48. D. latum, n. sp. Doc. latum, longit. mediocre; semicellulm longe ovatm; membrani 
pallide fusco-luteola, crassa, valde punctata; apicibus late rotundatis, emargiiiatis? 
sutura ampla, prosiliente; divisions vel conjugations incipiente sutura fissa. Formi 
egregia in se insignes duorum generum conjungit, apicem emarginatura Tetmemoi 
cum sutura valida Docidii! Sistit seque ac Tetmemorus latuel 

Long. 258—260, lat. max. 68—90, lat isth. 36 — 40, lat. suturm 44, membi 
crass. 2.3 — 3 ft. 

T. VII, f. 1 (divisione incipiente?). 
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This extraordinary form in general outline is much like D. ovatum Nokdst. 
(Des. Bras. p. 206, t. Ill, f. 37, 1869), from which it differs in being much smaller, 
not so elegant in shape, in having a distinct constricted portion next to the suture, 
also having an emargination and no dental prominences. Its most peculiar feature is 
the emarginate end, which renders the form anomalous. Dr, NonnsTEDT suggests that 
this may only be apparent (an eidolon specus!), and that it may consist of a double 
prominence. This is possible, but I would ask, why should not a Docidium be emar- 
ginate or fissured at the apices? I have an American specimen, (one segment being 
like D. truncatum and the other D. nodulosum,) which is emarginate at both apices; 
and in 1887 I obtained English specimens of those species, which I described (Natura- 
list 1887, pp. 275 and 290) as D. nodulosum var. y labiatum, and D. truncatum var. 
y emarginatum; to which I may add that at first I mistook the fissured ends for 
lateral prominences! I may be wrong, but the above figure was drawn as it seemed 
to be. If Dr. Hansgirg (Prodr. Algfl. Bohra. p. 187) finds a Dysphinctium with 
emarginate apices, it is simply a similar case in a correlated form! 

44. D. rotandatum, n, sp. Frons curta, lata, semicellulte late oviforines, ad basin semi- 
cellularum maturarum (cell, copulativee?) uncinas internas tres; frondis longit, -- 278-plo 
latit. Membrana crassa, valde punctata, achroa vel pallide luteola; apicibus truncatis, 
angulis rotundatis; tnassa chlorophyllacea in fasciis irregularitcr distributis, nucleos 
arnylaceos plurimos involventibus. 

Long. 200 — 215, lat. max. 80, lat. isth. 40, lat. apic;. 25; meinbr. cr. 2.6 ft. 

Northern India; Bengal. T, VII, f. 2 a. 

As previously remarked, I cannot help but think that the uncinate sutural pro- 
cesses must assist in the adhesion of the seinicells, but it may be that they play a 
higher part in securing the mutual cohesion of the opposing siunicells at conjugation? 
These little processes seem to be internal; for with the double semicells approximated 
they are not visible. 

46. D. pyriforme, n. sp. Frons sub-curta. lata; circ. 37,-plo longior quam lata, seuii- 
cellulee pyriformes (unde noraen specificum); membrana sub-crassa, valde punctata, semi- 
cellulis ad basin constrictis, lateribus prolongatis (inter se?); apicibus truncatis, iingulis 
rotundatis, dentibus amplis conicis 6 muhitis. Sutura? Semicellula unica tantum visa. 

Long, (semicell,) 96, lat. 54, lat. isth. et apic. 24, long. d^nt. 5.7 
T. VII, f. 3. 

Nearest D. ovatum Nowdst. (Desm. Bras. p. 205, t. Ill, f. 37, 1869), from which 
it differs in size, in the suture?, and in the dental processes. 

46. D. inerme, n. sp. Doc. curtum, latum, 27* — 3-plo longius quam latius, oblongum; 
semicellulse longe ovatse, basi infiatae, versus apices paullo attenuatoe vel incavativ, 
apices truncat®. Membrana achroa, glabra, apice incrassata; sutura fusca-brunnea, non 
prosiliens, duplex vel fissa! A vertice visum orbiculare. 

T. IV, f. 2 b (basis sola!). After Wallich, Mscr. No. 92. 

»Endochrome in irregular 'fillets or patches .... No terminal vesicle obser- 
vable*, G. C. W. 

Long, 169, lat. max. 65, lat. isth. 38, It. apic. 20 /i. 
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I have omitted to give full figure of this, as I formerly imagined it was the 
same as D. rotundatum, supra, but on more carefully considering Wallich’s figure 
I am convinced that they are distinct; Dr. W. expressly says »Frond smooth* — and 
it differs in various details from the preceding forms. 

Notwithstanding Dr. Waluch’s remarks as to the absence of »locelli» at the apices 
of this species, it is reasonable to suppose, by analogy, that they exist. Masrei.l 
(Desiu. N. Z. p. 310) says that they exist in D. ovatuvi Nobdst. (=i>. dilatatum ejus, 
non Cleve), and that is a cognate form. ' 

47. O. denticulatum, GkOnow (Desm. n. Diat. Insel Banka, p. 13, t. II, f. 19). 

Long. 270 — 310, lat. bas. 20 — 25, lat. apic. 17 — 19 ft. 

East India, from Utricularia fasciculata; Himalayan District, ex Utr. stellari, 
comm. G. VON L. 

These plants accord well with Grunow’s descr. and fig., except that they only 
have 8 minute tubercles at the apices. 

48. D. coronnlatnm, GrCn. (1. c., p. 14, t. II, f. 20). 

Long. 486 — 508, lat. max. 46 — 49 f*. 

East India, ut sp. pnecedente, G. v. L. 

49. D. bacnium, Breb. {Closterium hactdum, Alg. Fal. p. 59, t. 8, 1835; D. bactdum Breb. 
in Ralfs’ Br, Desm. p. 158, t. XXXIII, f. 5; CL tmbeculoides Cobda Obs. t. 6, f. 44, 
1840; Pleurotcenium baeulum, auct. nonnull.). 

Long. 180 — 220 lat. centr. semic. 11 — 13.6 

This was noted from Burinah by Drs. Zeeler and Habenhoust, S. Kurz legit, 
1873; it occurs now from E. Bengal, ex Utricularia jiexuosa, comm. G. von L. 

50. D. traberala, Ehr. (Closterium trabecula, Ehr. Abbl. Berl. Ak. 1831, p. 68 sec. Lun- 
DEEL; Infus. p. 93, t. VI, f. II, 4, 7; Docidium trabecida Wolee, Desm. U. S. Amcr. 
p. 48, t. XII, f. 1 — 3; Pleurotceniwii trabecula auct. nonnull.); f. typica. 

Long. 380—460, lat. 22—31 «. 

East India, ex Utricularia fasciculata, G. voN L. 

This is decidedly a jcritical species*, as until recently it has been synonymized 
along with Raefs’ form, D. Ehrenbergii. Cfr No. 23. Consensus of opinion seems to 
have accepted a form with more or less swollen sides, and truncato-rotund not den- 
tate nor crenate apices, as the true one. Ehrenberg’s species is a ’multifarious’ one; 
the figs, given in Infus. t. VT, f. II apparently resolve themselves into: 

Fig. 1 = Doc. truncaturn Breb. 

» 2, 5 = D. clavatura Kutz.? 

* 3? 6 — D. nodulosum Breb.? (3. 1). crenulatum?). 

» 4, 7 = D. trabecula genuina? 

* 8 -- D. Ehrenbergii Ralfs? 

See the figures of Woele, 1. c.; West, in Journ. R. Mic. Soc. t. II, f. 11, 1889; 
and of (i crassum Wittb. Got. Ol. Sotv. Alg. t. IV, f. 17, 1872. 

51. D. reetam, Deep. ( Pleurotcenium rectum, Desm. Subalp. p. 225, t. XX, f. 8 — =1,1, 1877; 
Penium rectum, W^ili.e Sydainer. Algfl. p. 22, 1883. 

Long. 240-;— 259, lat. bas. 16.6, lat. 13 — 15 f*. 
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East India, ex Utricularia fasciculata, G. v. L. 

I think that this sp. is correctly placed by Delponte among the DociJia, it can 
hardly be a Penium as it possesses a decided basal inflation. 

I have purposely retained the Doridia under their old generic appellation, not only 
as a question of priority, but I imagine that sooner or later the name Heurotcenium of 
NAqkij will be discarded. As before stated, I deem it quite as reasonable to classify 
solely by form, as to make attempts at classification in which form and cell-contents both 
play a curiously commingled part. Lundell, to whom the acknowledgments of Algo- 
logists are due for so highly adding to our knowledge, divides the present genus into 
Docidium (without apical vesicles, and having axillary chlorophyll) and Pleurotcenium 
emend, (with apical vesicles and laminar chlorophyll). His first example is Doc. baculum 
Breb., of which Ralfs, Br. Desm. t. XXXIII, f. a (indistinctly) and Delponte, Desm. 
subalp. t. XX, f. 1.5, 16 (distinctly) give figures with ’locelli’ at the apices! As 1 have seen 
English specimens of this plant both with and without apical vesicles, I have considered 
them as a sign of age or state (yet unknown) of the Desmid; and, like Wallich, I find 
their presence to be somewhat inconstant. In young and undeveloped specimens the ab- 
sence of vesicles is not unexpected, but it is very puzzling to account for their frequent 
absence in fully developed fronds. Ofr Archer in Proc. Dubl. Micr. Club, Q. J. Mic. Sci., 
p. 262, 186.5; and p. 121, 1866. For a form-classification of Docidia, 1 suggest the 
following subgenera: 

A. Orthidium (dp^Aog = rectus; = sui generis). 

Cellulis Itevibus, punctatis vel granulatis. 

Typ. sp. Doc. trunoatum, Ehrenbergii, sceptrum. 

B. Bntidiam {^vxidcoco — corrugo; etc.). 

Cellulis plus minus rugosis. 

Typ. sp. D. verrucosum, salebrosum. 

C. Hammatidium (d'u,«a = nodus; etc.). 

Cellulis nodibus instructis; sectio stellatis. 

Typ. sp. Doc. nodosum. 

D. QSdematidinm {oidijjua = tumor; etc.). 

Cellulae tumores ferentes; sectio circulares. 

Typ. sp. D. undulatura, Burmense. 

E. Oontidium {ooof = ovum; etc.). 

Semicellulis plus minus ovatis. 

Typ. sp. D. ovatum, pyrifornie. 

A classification of Pleurotcenium (excl. Docidium) has been proposed by Raciborski, 
Desm. Nov. p. 35, 1889, the foundation of which is the hasnl aspect of the semicell. In 
this he unites A, B and E, supra, under Pleurotcenium, Nao.; C under Docidiopsis ejus, 
while Triploceras Bail, forms his third sub-genus, his definition of which is only framed 
to include the tumid and verticillate species, and not such a plant as T. abbreviatum, Nob.; 
D. undulatum Bail, (as D. nobile^ Right.) he places under Docidium, 1. c. p. 3. Hence, 
if Dr. Raciborski intended to classify by basal asoect only, he should have included the 


( Lateribus fere rectis,. vel leniter 
I curvatis. 


> Lateribus undulatis vH nodiferis. 


Lateribus valde curvatis. 
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majority of the species of Triploceras (i. e. those with stellate sections) along with D. 
nodosum under Docidiopsis! 


Gen. 12. Dysphinctium, NAg., ex. p. 

(Einz. Algf. p. 109, 1849; Calocylindrua et Dysphinctium; excl. Actinotcsnium^ ex. p., sensu Naroblio, sed formie 
pro max. parte retenUe; P/enrotceninm Na<J.? ex., p.; Fleurotitniopsis Lunp. ex. p.). 

1. D. dnbium, n. sp.? I). parvutn, duplo longiud. quam latum; semicellulffi sub-globosae, 
apice rotundata’, medio leniter sub-acute conat'rictae ;*membrana lievis. Long. 26.6, lat. 13 

T. I, f. 1, 2. 

2. D. inferum, n. sp.? D. parvum, duplo longius quain latiiis, sub-globosuin ; apice ro- 
tundatuin; medio modice eon.strictum. Membrana laevis. A vertice visum circulare. 

Long. 20, lat. 10 
T. I, f. 21. 

3. D. exile, n. sp. D. minutum, l‘/j-plo longius quam latum; semicellulte basi dilatatae, 
supra recte attenuata.*, apice rotimdat®, medio paullo et leniter constrictae. A vertice 
rotundatum. Membrana laevis. 

Long. 20, lat. 13 f* (also in Wai-ijch Mscr. No. 98). 

T. I, f. 21*. 

Searsole, Oct. 20, 1855. Common, G. C. W. 

4. D. vlrlde (Corda) Dk Toni (Sylloge Chlor. p. 885, No. 16; Dysph. Cordanuin (Breb.) 
Hang. Prodr. p. 186; Cosmariurn colpopelta Breb. apud Archer in Prit. Inf. p. 734; 
(Josinarium Cordanum Breb. in Rabh. FI. Eur. Alg. Ill, p. 177; Turner, Journ. Roy. 
Micp. Soc. p. 934, t. XV, f. 4 (fig. vitiata, in separ. emend.!); Colpopelta viridis, Corda, 
Anim. Microsc., in Almanach de Carlsbad, p. 206, t. il, f. 28, 1835). 

Long. 39 — 45, lat. 25 — 28 

Northern India. 

6. D. subtorgidum, n. sp. D. magnum, circ. duplo longius quam latum; turgidum; ovale, 
membrana crassa, regulariter punctata, apicibus sub-rotundatis, medio incisura leniter 
incavato. 

Long. 140 — 150, lat. 66 — 74, lat. constr. 60 — 64 fj. 

T. VII, f. 4. 

Near to C. turyidum Breb. {Pleurot. turgidum, DBy!; Caloc. turgidus, Kirchn. 
Alg. Schles. p. 142), but differs in both size and outline; being only */» so large and 
less tumid at the base of the seraicells. 

6. D. grande, Delp. (Desm. Sub-alp. p. 231, t. XXI, f. 9, 1877) var. caneatam. n. v. 
D. maximum, latis.simum, circ. duplo longius quam latius; semicellulis ovato-cunei- 
formibus, e ba.si attenuatis; membrana crassa, irregulariter punctata; apicibus late 
rotundatis; sinu leniter incurvato. 

Long. 195 — 220; lat. 95 — 100, lat. constr. 85 — 92 ». 

T. VII, f. 5. 

Near Nilghiri Hills? 

'fhis variety is distinguished from the type by its sides being attenuate towards 
the apices, which are truncato-rotundate, not simply rounded. 
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7. D. eonnatum (Breb.) REiN.srH (Cosniannm connatum, Breb. in Rales’ Br. IVsm. p. 108, 
t. XVII, f. 10; Dysph. connatum, Reinsch, Algenfl. p, 178, 1867; .Dy»ph. Mcneyhini- 
anum, NAg. Einz. Alg. p. 112, t. VI G, f. 2. 1849; ('alocylindrus connatm, Kirciin. 
Alg. Schlesiens, p. 14.3, 1878) f. l»Te. 

Fere ut in f. typica, sed raembrana non punctata. 

Long. 66 — 70, lat. 50 — 54, lat. constr. 46 — 48 fi. 

T. VII, f. 6. 

This form is a little smaller, and the sinps more open, than in tne type. 

8. D. monile, n. sp. I), minus; tila formans; circ. I’/t-plo longius quam latins, suh- 
globosum. Semicellulsp rotnndatae, medio leviter constricta*, sinu incurvatte; utraquc 
semicellula nucleo amylaceo singulo instructs; massa chlorophyllacea vei’sus polos fissa. 
A vertice visum circulare. 

Long. 22.7 — 24.6, lat. 15 — 16, lat. constr. 9.5 — 11 ,a (after Wallicii Mscr. No. 97). 

T. VII, f. 13. 

»Thi8 species shows a constant inclination to assume the filamentous form.» G. C. W. 

ft. D, retnsam, n. sp. D. minimum, iVt — I'A-plo longius quam latum, sub-globosum; 
semicellula; globosse; sinus rotundatus; membrana lajvis, tenuissima; a vertice visum 
circulare. 

Long. 14 — 16, lat. 9, lat. constric. 7 f*. 

T. VII, f. 10. 

Cos. globoso, Bulniieim (in Hedwigia, Bd. 2, p. 52, t. IX, f. 8, 1861) consimile 
sed multo minor. 

10. D. beterodoxum, n. sp. D. parvum, circ. l 74 -plo longius quam latius, ovale, semi- 
cellulis sub-hemisphaericis, basi granulis (in lineam positis) instructis; sinu sub-acuto, 
breve. A vertice visum circulare. Membrana laevis, sub-crassa. 

Long. 28 — 30, lat. 16, lat. constr. 12 /u. T. VII, f. 15. 

Var. ornatnm. Semicellulie annulis duplicibus concentricis punctatis vel granulis 
ornatBB. T. VII, f. 14. 

The smooth form might possibly be mistaken for D. duhium (T. 1, f. 1, 2), but 
the basal puncta (granules?) separate it from that form. 

11. D. aspersom, n. sp. D. mediocre, circ. I’/j-plo longius quam latius, medio modice con- 
strictum; sub-globosum, semicellulis late rotundatis; sinu sub-acuto, interne rotundato; 
sutura Isevi. Membrana crassa, granulis magnis in obliquas series ordinatis. A vertice; 
visum rotundatum vel late ovale. 

Habitu jD. connato proximum. 

Long. 66, lat. 48, lat. constr. 35 ft. 

T. VII, f. 16. 

12. D. Cohnli (Kirchn.) Nob. (Caloeylindrus Cohnii, Kirch. Alg. Schles. p. 142, 1878) vur. 
regulare, n. v. Longe ovale; a vertice late ovale, a latere paullulum compressum, 
apicibus paullo depressis. Mepibrana verrucosa, nodulis in seriebus obliquis instiiicta. 
Minor quam f. typica. 

Lwig. 94' — 102, IW. 60 — 66 , lat. constr. 42 — 44, crass, circ. 40 f*. 

T. VW. f. 3ft 
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Northern Indin. 

Near to Jh/s. striolaturn Nao. (Einz. Alg. p. 112, t. VI G, f. 1) and Dya. tme~ 
latum Dei.p. (De.siii. Suli-Alp. p. 232, t. XXI, f. 13), but it is smaller than either, and 
the segmeTit.s are attenuate and a little depressed or truncate-rotund at apex. Hans- 
(iiRG, Prodr. p. 246, makes this sp. a var. Cohnii of his Cosmaridiwn striolatum, but 
the arrangement of the granules seems to differ from NAoeli’s plant, in which the 
rows of gi'annles are regularly horizontal: efr Nao. t. VI G, f. 1 b. 

13. IK Wlllel, n. sp. I), oblongum, mediocre, duplo,Iongius quam latum; semiccllulis ova- 
libus, a])iee rotundatia; incisura mediana sub-acuta, externe ainpliata; membrana granu- 
late, granulis in series horizontales (eire. 10) et transversas (eire. 9) ordinatis. A ver- 
tice ovale. 

r.ong. GO, lat. 29, lat. eonatr. 19 — 20 /u. 

T. VIll, f. 40. 

Northern India; Hengal. 

Nearest to C’(w. pmulamainnm, Wilde (Syd-Amer. Algfl. p. 18, t. 1, f. 37, 1883), 
from which it differs in the cells being larger and more ovate, also in the disposition? 
of the granules. Nam<‘ in lionour of Dr. N. Wille, the eminent Norwegian Algologist. 

14. D. basfdecoriiiii, n. sp. 1). minus, fere duplo longius quam latius; semicellulee globosas 
liasi (in (pmtiue) ordine granulorum (eire. 10 a fronto visorurn) decorata?, membrana 
reli(|ua hevi; sinu valde amplo, interne rotundato. A vertiee late ovale, fere circulare. 
Membrana colore pallide fulva-carnosa 

Long. :>4, lat. 18, cr. 16, lat. constr. \\ ft. 

T, VIII, f. 42. 

16. D. qualam, n. sp. I), sub-mediocre, duplo longius quam latum, elongatura, medio 
paullulum constrictum; in centro l®ve Semicellul* ovales, granulatoe, granulis in series 
9 latitudinaliter positis, in lincas verticales etiam ordinatis. Sutura amplissima, rotun- 
data. A latere visum anguste lanceolatuin, modice constrictum. 

Long. 40, lat. 20, crass. 12, lat. isth. 16 

T. X, f. 9 (after Wai.licii, Mscr. No. ISH). 

»C. attenuatum Breh.?» G. (’. W. 1. c. This species appears, to be intermediate 
between Cos. attenuatum and Cos. amamum Brer, (in IIalfs’ Br. Desm. pp. 110 and 
102), but differs from both in the regularly ovate semicells, the rounded sinus, and 
in the regularly arranged granules. 

16. D. Hubcoiinatum, n. sp. I), mediocre, circ. ’ g jjars longior quam latum; ovale, apice 
late rotundatum; semicellula? fere hemispha^ricye; membrana achroa, glabra. In medio 
levitcr constrictum. Massa chlorophyllacea, in qua(]uc semicellula, radiata. 

Long. 6.'), lat. 47, lat. constr. 45 ,u (after Wallich, Mscr. No. 186). 

This form being almost exactly in sha|5e like No. 7 (supra), though hardly so 
rotund or .so much contracted, I have not figured it. It is near to Dy-s. (Cos.) pseudo- 
rovnniiim (Nordst.) (Desm. Bras. p. 214, t. Ill, f. 17, 1869), but differs in the smooth 
membrane and in the endochrorae being in one mass, in each semiccll, not in four. 

17. D. sapraeonnatam, n. sp. D. sub-magnum, circ. I'/i-plo longius quam latum, longe 
ovale; semicellula) 8ub-globo.sa', regiilariter rotundata*; sinu brevissimo, apertissimo; 
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meinbrana punctata, punctis in lineas tmviavcrssis circ. 16 jtositis, (•(.Mitnili parte tVondis 
lajvi. A vertice latisskno-ovale, fere cirtmlaro. 

Long. 70, lat. 45, lat. isth. 35, crass. 40 (i. T. LX, f. 5. 

Nearest to the related species, which are all closely similar in form to, )'et dif- 
ferent in detail from, 1). connatum (Bre«.) Eeinscii. 

18. D. pseudoconnatum (Nordst.) Nob. {Cosmartum jts.-cotnttituiu, Nordst. Alg. Bras. p. 214, 
t. Ill, f. 17, 1869; Lunoell Desm. Suec. p. 45; Vnlocjflitiilruif pscKdoconvfitas Woi.i.k 
Desm. U. S. A., p. 65, t. XII, f. 11, t. XLIX, f. 10, 11; Ph'urotaniiopsis pseudoconnatti 
Lagerh. Alg. Bidr. p. 197). 

Long. 41, lat. 26.6 /n. 

This is near Nordstedt’s Brazilian form, but much smaller tliaii the .S\ve<lish 
plant of JiUNDELL. 

Himalayas, from Utrinilaria xtellaria; East India, from Utr. fasi'lfulata, eomm. 
G. V. L. 


19. D. Lagerheimiannm {Coxm. Lai/erliniiiianam, Turner in litt. 1889). 1). magnum, circ" 
iVs-plo longius (plain latius; elegantissimum; fc're biglobulatum; semicellnlis snb-circii- 
laribus; incisura mediana breve, ampliato, rotundato. Mcmbrana sparse sed graviter 
punctata, nodulis vel dentibus conicis, paullo longis ornata — nodnlis I’adiatim positis. 
A laten* visum paullo corapressnm; a vertice late ovale. 

Long. 120 — 130, lat. 74—82, lat. constr. 50 — 54, long, nodul. 1 — 7, crass. (i(! ju- 
T. XXII, f. 6 a, b. 

Kliasia, super Brahmaputra flumen; et montibus Emodis (Himalayas'); (!. oe 
Lacjerheim benigne comm.; ex Utriculariis Indicis. (.'lari.ssimo (1. dk Lageuueimio li;inc 
speciem dedicavi. 

80. D. paxilloNum, n. .sp. 1). magnum, perlatum, circ. 1 V^-plo longius (puini latius; .sub- 
globosurn; semicellulis aub-heinispha'ricis; incisura mediana. brevissima, apei'ta, rotnn- 
data. Mcmbrana Irevis non punctata, .sed nodulis vel dentibus modice (dongatis, 
conico-acutis vel conicis, »pa.xilliformil)us^, instructa — nodulis in linens hori/.on- 
taliter ordinatis. A vertice visum hde ovale: a latisre clepsydriforme. nu'dio paullo 
constrictum. 

Long. 120 — 130, lat. 85 — 95, lat. constr. 68 — 72, long, uodul. 3 — 5, crass. 68 o. 
T. XXII, f. 5, a, b. 


Khasia, etc., ut in sj). pra'cedente. 

21. D. conicum, n. sp. D. parvum, circ. I V4-PI0 longius (puim latum, semicellulis sub- 
conicis, ventre inflatis, versus apices sensiin atteuuato-incurvatis, apicibus rotundatis; 
incisura mediana brevi, sub-acuta. A vertice visum perfecte circularc. Membrau:i 
ghabra. Cytioplasma in cpiaque semicellula radians. Long. 14 — 18, lat, 8,5 — 11 
T. I, f. 26, (also Walmch Mscr. No. 96), 

Raneegunge, Oct, 1855. »Very rare», G. C. \V. 

Note. This genus has a distinct connection with the preceding sub-genus of /fo- 
r,ulinm, from which and from certain species of Pcniiiiii al-so (efr Lund. Desm. Suec. p. 7). 
it differs only in the absence of ’apical locelli’ — while from Docidunn (K Oontidiinii) it 
differs also in the absence of a marked suture, and decided constriction, 'riioi’c arc argu- 
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inents for and against the removal of the constricted Penia into another genus, but, if re- 
moved, they would form a section of Cylindroaphinctium, and immediately follow Docidium. 


Dy^phinctinm naturally divides into 2 sub-genera, according to the shape of the frond 
and semicells. 

A. Form cylindrical (nearest to Docidium)'. 

Cylindrosphinetium (xvXtrdQog, cylindrus; a^tyYco, stringo). 

Typ. sp. Dysph. cylindricum, cucurbits, attenuatum. 

B. Form sub-globose (nearest to Sjwndylosium and Cosmarium)'. 

Sphasrosphlnettiim globus; etc.). 

Typ. sp. Dysph. connatum, Cohnii, globosum (Bulnh.) Nob. 


Gen. 13. Spondylosium, Breb. 

(HHfiH. in Krxz. Sp. Alg. p. 189, 1849; BRi:B. Liste p. 119, 1856; Lettronma^ Wallicii Desm. Bengal, 

p. 193, 1860). 

1. Spend, ovale, n. sp. S. mediocre, circ. I’/g-plo latius quam longum, nudum, ceilulis 
singulis Cosmariiforraibus; semicellulae depre.sso-elliptic{B, lateribus rotundatis, isthmo 
nullo, sinu triangulari-acuto, externe arapliato; membrana glabra. A vertice ovale; a 
laten* modice constrictum, sinu rotundo, semicellulis globosis. Corpuscula ainylacea bini? 

Long. 20, lat. 28, lat. constr. 9 — 14, crass. 11 /<. T. XVIII, f. 3. Divisio cellu- 
larum T. XVIII, f. 9 (sec. Wallich Mscr. No. 65). 

Bengal; also Khasia, ex Utricularia sp., comm. G. v. L. 

2. S. firaglle, n. sp. S. minus, paullo latius quam longum, depressum; seraicellulm depresso- 
dolnbriformes, apice truncato-rotundatae, angulis basalibus acutre, sinu latiori, mquali, 
interne rotundato; isthraum distinctum ferens; membrana glabra. A vertice visum 
acuto-ovale; a latere globulatum leviter constrictum. 

Long. 8, lat. 9, lat. isth. 3 — 3.6, crass. 5.6 /u. T. XVIII, f. 4. 

Nearest to Sphcerozosma (Spon!) pygmceum Cooke (Br. Desm. p. 5, t. II, f. 5) 
non Rabh. (as R’s sp. is Cosmarium pygmceum Archer, a totally different plant); the 
shape of the cell and sinus do not, however, agree with Cooke’s species. 

3. S. nitons (Waixicii) Archer (in Proc. Dubl. Micr. Club, 29 Apl- 1870; Lundell Desm. 
Suec. p. 93; Leuronema nitens Wall. Desm. Bengal, p. 193, t. VII, f. 10 — 14, t. VIII, 
f. 12, 13, 1860). 

S. ceilulis paullo latioribus quam longis; zygosportu globosm. Interdum con- 
jugatio lateralis faciens? «f typica, Wallich 1. c. f. 10, 11. 

A. No isthmus. 

L, tjrpica f. major. Ix)ng. 25 — 27, lat. 28 — 30, lat. constr. 9, crass. 16 — 17 f*. 
G. C. W. Mscr. 69. 

2. f. minor. Long. 14 — 15, lat. 16 — 17, lat. constr. 7 — 8, crass. ? ft, 

3. var. triangniare, n. v. Triangulare, valde constrictum. 

Long. 21 — 25, lat. 24, lat. constr. 8—10 f*', Wallich 1. c. p. 194 var. y, 
t. VIII, f. 12, 13; Mscr. No. 62. 
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B. A decided isthmus. 

(v«r. fi Waixioh, t. VII, f. 12 — 14). 

4. rar. fi triangolare f. produota, n. f. Long. 26 — 28, lat. 24 — 25, lat. coiistr. 10, 
long. isth. 6 — 6 m. Wallich, Mscr. No. 62, f. 3. 

5. f. tensa, n. f. Long. 26 — 35, lat. 25 — 32, lat. constr. 8 — 10, long. isth. 

6 — 8 f/- Wallich, Mscr. No. 62, f. 3 a. 

T. XVIII. 1, f. 7; 2, f. 6; 3, f. 17 a, c; 4, f. 171); 5, f. 10, 11. 

Waluch, in Desm. Beng. gives dimensions: 

1. Long. 16 — 20.6, lat. 20.6 — 30.6 fi. 

2. » 20.6 — 26, * 18 — 30.6 ft. 

3. 4. » 20.6—26, » 20.6—30.6 ft. 

The spherical zygospores are of a reddish brown colour when mature, and arc 
about 17 — 20 ft in diameter. In the 3-angled var. the cndochrome is triradiate, eacli 
ray bifid, as in Staurastruin commonly. The discovery of the elongated forms sets at 
rest the question that an isthmus may normally exist within this genus; cfr De Toni 
(Sylloge p. 792, definitio generis) ’isthmis nullis’! Waliach’s icons ex Mscr. (copied 
in part by me) appear to give a suggestion that lateral conjugation may occur, al- 
though he figures zygo8{)ores in abnormal positions. Nokdstedt, in litt., asks »How 
can a passage or tube be formed between the apices of tivo old Desmid -cells?* The 
question is hard to answer, but, as Desmidian anomalies are of frequent occurrence, 
I would suggest that if lateral conjugation can and does occur in the ZyynemacecB it 
may also take place in the filamentous Desmidiece. 

4. 8. incurvatum, n. s]). Spon. egregium; circ. sexta parte latius quam longum, isthmuin 
distinctum liabens; seraicellul® ovato-incurvata*, doiBO paullo protenta', plana;; incisura 
mediana profunda, lequali, interne rotundata, maxime infra, apertura paullo constricta; 
raembrana glabra. A vertice visum compresso-ovale; a latere clepsydriforme modice 
constrictum. Gonjugatio scaliformis vel lateralis. Zygospora globosa, la'vis, mem- 
brana tenui. 

a. major. Long. 24 — 26, lat. 27 — 30, lat. isth. 7 — 8, crass. 15—16 ft. 

b. minor. * 16 — 19, » 24 — 26, » 6, » 11 — 13 » 

T. XVIII, f. 8. Wallich, Mscr. No. 67. 

This sp., like the preceding, appears able to conjugate as certain of the Zyyne- 
maceag both laterally and with opposed cells of its own or another filament. Dr. Nord- 
STEDT (in litt.) suggests that the spore-like bodies within the cells may be of parasitic 
origin; this I cannot explain; neither can I give any explanation of the globular spore- 
like body shewn by Wallich as being placed between the apices of two ceils, and noted 
by him. In 67 c Wallich says, »here and there an empty joint (cellule) having a 
sporangium at its central part, in this case pale reddish-green). The only solution of 
this strange appearance seems to be that copulating filaments may dissociate after pari- 
completion of union, and that the resulting zygospores may remain, here and there, 
attached to one filament. The Zypospore is colourless or pale red; *at a the sporangial 
cell appears to spring from the junction between two joints, at 6 from an isthmus be- 
tween segments.* G. C. W. (Fig 7 is ad nat., the spore only copied from Dr. W.j 
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fig. 8 is all after WAi.i,iun). The Zygospore has a diameter of 15 — 18 ft. The length 
of the isthmal portion of the frond is 2.6 — 3.8 f*. 

5. S. Mangulporeanum, n. sp. S. minutum; fere tain longum quam latum, depresso-ovalc; 
sinu pi’ofundo, interne uMpiali, parumque ajierto, externe valde arapliato; semicellula! 
ovatie, lateribus acuta*, dorso depressu;; membrana glabra; isthmo curto sed distincto 
inter semicellulas. A vertice visum ellipticum, apice acutum; a latere clfepsydriforme, 
modice constrietum. 

Long. 8 — 9, lat. 9, lat. isth. 1.7 — 2; long. istluO.S — 1.4; crass. .3.5 /u. T. XVTll, f. 14. 

Certain corresjtondence I have lately had with Algologists induces me to state 
that I consider that when the sinus of a plant is linear the length of isthmus is prac- 
tically nil, but when in this genus I refer to species possessing isthmi my remark tends 
to show that between the semicclls there is a distinct and more or less elongated (though 
laterally constricted) ’neck’. — It may surely be granted that an isthmus may jiossess 
length as well as breadth! 

y. S, rectum, n. sp. S. mediocre, fere tertia parte latius quam longum; quadraticum; 
scmicellulee depresso elliptica*, dorso [)lame, lateribus rotundatce; membrana lievi'; sinu 
Hinplo, aperto, sub-a‘quali, interne rotundato. S. isthmo parum longo, distincto. A 
vertice visum eompresso-ellipticun: ; a latere angusto-clepsydriforine, medio modice cou- 
strictum. 

Long. 14—16, lat. 22, lat. isth. 6—7, crass. 7—8 /u. T. XVIII, f. 20. 

The isthmus is rather long (3.5 — 4 m) for the size of the frond. 

7. 8. renlforme, n. sp. S. magnum, circ. quarta parte latius quam longum, ovale, valde 
constrietum; semicellul* reniformes, dorso supplano-convexa;, basi paullo dejecta!, la- 
teribus rotundatac; membrana glabra; sinu angusto, extrorsum paullulum contracto- 
A vertice visum compr<!aso-ovale. Habitu fere cum Cosmario phaseolo Breb. com- 
parandum. 

Long. 23 — 25, lat. 30 — 32, lat. constr. 5 — 7, crass. IS p. T, XIX, f. 6. 

In this species there is an Isthmus, but it is only about 2.6 p long. 

8. 8. lamolliferuin, (Corda) Nob. (Sp/iwrocosma lamelliferum Corda, Micr. Obs. in Aim. 
Carlsb. p. 206, t. IV^ f. 29, 1840; Archer in Prit. Inf. p. 724, 1861; Ralfs Br. Desm. 
p. 208; Wii.LE Norges Fersk-alg. p. 58, t. II, f. 40? 1880) var. attenuatuni, n. v. 

Seinicellula! late elliptica*, non reniformes ut in f. typica, lateribus acuto-rotun- 
datie, apud marginem lateralcm macula unica instructsc, dorso leniter convex®, apice 
in processu brevi truncato (latit. fere duplo longit.) producta; membrana glabra; sinu 
profundo amplo fere a'quali interne rotundato, A vertice visum coinpresso-ellipticum; 
)'lamella» tenui-elliptica. 

Long. 12 — 14, lat. 19—33, lat. constr. 5 — 6, crass. 7 — 8 p. 

T. XXI, f. 2x700, after Walmcii Mscr, No. 53. 

This seems to be very near to (Korda’s species, especially as Wai.li(!H remarks 
of the lamrlla, distinct narrow band, the half of wliich is alw'ays observable on each 
separated joint (frond)». Archer, 1. c. says ^connecting process ’flattened’, colourless^ 
— this is exactly after Corda, ' inembre de reunion feuillete, blanc», so that the pro- 
trusion at the apices, as shewn by Wallich, is hyaline. The only difference between 
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this variety and the type is that the former tias nairowly elliptic and not reniforin 
semicells, this also alters the form of the sinus. Wille, 1. c. gives long, and lat. 12, 
crass 7 /«; his plant however has oval, not reuiform, semicells, and the tnode of junc- 
ture is not apparent. I consider that as the plant conjoins in filament by the apical sur- 
face, and not by ’rods’ or 'cushions’, it is a Spondylosium. 

9. S.? gemlnatam, Wallich (Sphcerozosina geminatum, Walmch Mscr. No. 68, 18.55). 

Semicells long. 7 — 20, lat. 13 — 18 f*. 

T. XXI, f. 4, 5, after G. C. W. 1. c. 

This plant seems to be a very aberrant member of the genus, and Waleioii has 
given no description wdth the icons! Fig. 4x500 .shews the cell-division; f. 5x1000, 
the two views of a filament; c semicell dividing? 

Another form (apparently) of this strange plant is shewn at f. 3, taken from 
Wai.uch’s Mscr. No. 48; dimensions: 

Fronds, long. 9.7 — 29.2, lat. 6.5 — 13 fi] G. 0. VV. No description given. 

Ix)wer Bengal. 

The only distinction between the various Spondylosia appears to be the presence or 
or absence of an elongation or protrusion at the conjoined apices, as in S. lamellifn'vm, 
which in its projecting ’leaflets’ is unique. 


Gen. 14. Cosmocladium, Breb. 

(Liste p. 133 1856; Rabh. FI. Eur. Alg^. sub Palmellaeece ! p. 53, 1868). 

No plant referable to this genus has lieen noted; efr remark under Dietyofiphofrinw . 

Gen. 15. Cosmarium, (Corda) Rales, emend. 

(CoRDA, Obs. in Aim de Carlsbad, 1835, ex. p.; Hat.fs Br. Desrn. p. 91, oxcl. Dyaphinctii sp.). 

»Fronde8 non lobaite, nec apicaliter incisae; sine aculeis et radiis^, Ralks 1. c. 

1. C. serratam, n. sp. C. minus, reniforrae, fere tarn longura quam latum; scrnicellulK' 
basi inflatae, apice rotundatm, sinn lincari, extrorsura amjdiato; membrana hrvi margine 
excepta; margine serrata vel minute dentata (dentibus acutis circ. 20 in itnnra seriem 
semicell, ordinatis. A latere visum ovato-lanceol. .um; a vortice ovale. 

Ijong. 14, lat. 13, lat. isth. 4, crass. 6 ft. 

T. VIJ, f. 18. 

2. C. eoloratum, n. sp. C. parvuin, circ. lV»-plo longius quam latiiis; truncato-ovatum; 
sinu profundo lineari; semicellulis truncato-pyrainidalibus, angulis basatibus rotundatis, 
apicibus rotunde truncatis; membrana apud margines sparse granulata (granulis con- 
centrice ordinatis), colore paJlide fusco-luteola. A vertice visum ovale. 

Long. 37, lat. 25, lat. isth'. 9 ft. T. VIll, f. 14. 

Nearest to C. ps.-pyramidatum, Lund. (Des. Suec. p. 41, t. II, f. 18), from which 
it differs in form, besides being distinctly granulate at the edges, the centre of frond 
and semicells being smooth, and also in colour of membrane. 

8. G. Tarpinil, Br9b. (Liste o. 127, t. I, f. 11; Lundell Desm. Suec. p. 29). 

Long. 68, lat. 62, lat. isth. XT u. 
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The form has one central inflation alike the normal plant of Brer. The Swedish 
form described b}- Lundell, 1. c., seems to be analogue of the variety of Eunstrum 
turgiduin Wali-ich, q. v., both of which possess 2 tumid central portions; cfr also Racib. 
Des. Polon. t. XI, f. 9. 

4. C. contractual, Kirciin. (Alg. Schles. p. 147, No. 311, 1878; Colpopelta deplanatn? 
CoRDA, Obs., p. 241, t. IV, f. 24, 1839). 

Long. 35, lat. 26, lat. isth. 10 f*. 

D 32, » 22, » » 9 ,M. 

T. VII, f. 33, 34, 19. Crass. 18 

\'^ar. panctatnm. F. typicae consimilis, sed roulto major 't membrana punctata. 
Long. 47—52, lat. 35—38, lat. isth. 12—14 p. T. VII, f.' .>8; T. IX, f. 21. 

Bengal, rather common; Northern India. 

6. (!. tithophornin, Nordst. (Alg. Nonn. Lugd.-Bat. p. 6, t. I, f. 0, 1880) forma Irregularis. 

A fronte visum ut in f. typica, sed differ!, lateribus sinus irregularibus vel undulatis. 

Long. 21, lat. 22, lat. isth. 6 p. T. VII, f. 20. 

6. C. concinnum (Rabh.) Reinsch. (Euastr. eoncinnum, Rabii. Alg. Europas, 1204 and 1303, 
fide Reinsch; Didymidium {Cosm.) concinnum, Reinsch, Algcnfl. p. Ill, t. IX, f. 3 
(excl. fig. f?) 1867). 

Long. 15, lat. 12, lat. isth. 3.6 fi, T. Vll, f. 21. 

I am strongly of opinion that this should be named, by priority, €. ' any ulosum., 
BiiiiB. (Liste, p. 127, t. I, f. 17) figure ill-drawn; and, again, both have been classed 
under C. Meneyhinii; however, until all their Zygospores are known, they had better 
remain separate. 

7. C. Iteve, Rabh. (Rabh. FI. Eur. Alg. Ill, p. 161, 1868) f. minor. Circ. duplo minor 
quam f. typica; membrana granulata? 

Long. 14, lat. 12, lat. isth. 4 ft. T. VII, f. 22; VIII, f. 21. 

»Distincte granulato»! Rabh. 1. c. The form figured resembles that of Wolle 
(Des. U. S. A. p. 62, t. XV, f. 10) rather than the ones given by Nordstedt and 
WiLEE. The form on T. VIII, f. 21 is also much like Wolle’s, but with ’isthmo 
aperto', long. 22, lat. 18, lat. isth. 7 ft. Since v'-Iting these Notes Dr. Nordstedt in- 
forms me that Dr. Rabenhokst (in litt.) con d his determination of this species, 
which is often heavily punctate but not granulate. 

8. C. perpastum, n. sp. C. magnum, egregium, fere duplo longius quam latius; sinu breve, 
lineari. Semicelluloe a fronte vism rotundo- triangulares, basi inflatse; membrana crassa, 
punctata; punctis in lineas ordinatis, ut margine ’radiata’ visa est. A latere ellipticum, 
sine constrictione, toto ventre inflato — »peniiforme», quasi ut in specie Penii. C. habitu 
fere C. hinervi, Lund. (Desm. Suec. t. Ill, f. 19) sed diflFert in medio tumido (a latere), 
et notiS differentiis. 

Long. 90 — 102, lat. 52, lat. bth. 32, crass. 48 — 52 (after Wallich, Mscr. No. 
14^1). T. VII, f. 23. 

»Endochrorae frequently in long irregular bands, continuous. Side view elliptical 
no constriction visible. This species seems to form the connecting link between Cos- 
marturn and Penium. Cos. turgidum, Br&b., var. G. C. 'W. The speeies certainlj 
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does resemble Bki^b.’s plant, which is a Dt/ft/ihinctiuui, but it is much less, and the 
suture and side view differ. 

9. C. maealatnm, n. sp. Cos. inajus; late ovale, circ. duplo longius quain latius; semi- 
cellulae angulis inferioribus rotundatis; apicibus late rotundatis; membrana tenui, dense 
et graviter punctata; sinu brevi, aperto, interne rotuiidato, extrorsuin paullo ampliato. 
A vertice visum late ovale; a latere bi-ovale; distincte constrictum, paullo coiupressum. 

Long. 145 — 160, lat. c. 75, lat. i.sth. 47, cr. eiir. 48 ft. T. Vll, f. 51. 

Forms. Levissime punctata. T. Vlll, f. 68. 

Long. 145 ---155, lat. 70 — 80, lat. isth. 46 — 48 ft. 

This form is near to C. psendo-pachytifii niutii Nordst. (Fr. Alg. N. Z. p. 53, t. V, 
f. 20) but differs in being more shuider, and having rotund apices, the sinus also is 
oj)en, not linear. 

10. C. tameseens, n. sp. €. pennagnuiu, vi\ duplo longius <]uam latius, late ovale; inodicc 
constrictum, sinu metfiocre, uperto, cxtrorsum ampliato; semicellula' late conica*, angulis 
inferioribus subito rotundataf, apice truncato-rotundativ. Membrana crassa, subtiliter 
punctata. vertice late ovale, a latere elli]>tieo-orbicnlare. Species inter C. paehy- 
lii'nnuti) Lund. (Des. Smut. p. 39, t. 11, f. 15) ct C. px.-pachydennHm Norixst. (vide No. 9). 

Long. 142 — 155, lat, 78 — 84, lat. isth. 52, cr. circ, 56 p. T. VH, f. 32. 

[The true C. parhydn intuu Lund, was noted by Roy, from the Himalayas, 1882.] 

11. C. panduriforme, n. sj). C. mediocre, circ. duplo longius quam latius, ovale; medio con- 
strictum, sinu lineari, brevi; semiecllulaj pyramidales, angulis inferioribus subito rotun- 
data', fore rectie; lateribus leniter curvatie, apicibus aeuto-rotundatie, Membrana achroa, 
minute punctata. A vertice latissime ovale, fere circulare; a latei’e ovato-lanceolatum, in 
medio paullo constrictum, fere ut in Diatoma Navicula pnwlurn Bheb. (Oiat. Littoral 
('herbg. p. 253, f. 4, 1854). .Massa chlorophyllacea centralis? in tauiiis irregularibus 
disposita. 

Long. 90, lat. 43, lat isth. 28, crass. 29 ft (fide Waulich, Mscr. No. 143). 

Tab. IX, f. 3. C. ps.-pyrdinitlato Lund. *stei)t)notutii Nordst. in Nordst. et 

WrrTR. (Desm. et (lulog. p. .52, t. XI 1, f. 8) ))rope, sed differt apice, et a la^rale et 

vertice visum; etiam inter C. jaoanirum NoRDiST. (De Alg. nonn. p. 7, f, 10) et 

Ralfsii d anyulomm Ra(;ib. (Des, Krak, p, 15; Desm. Nov. p. 15, t. I, f. 6). 

13. ('. Boldtii, II. sp. C. minus, paullo longius (]uam lutum, ovato-depressum; incisura 
mediana sub-profunda, lineari, extrorsuin ampliata; scmicelluhv suh-semicirculares, apice 
paullo depressas; margine crenata?; seriebus 5 verruculis conicis concentricis ornata*; 
centro non tumescentes. Frons in centrali parte hevis. 

Long. 14.5, lat. 12, lat. isth. 5 T. VII, f. 24. 

Clo. Roberto Boldtio hanc .speciem dedicavi. (/. Haaboeliense Willk (Norg. Fersk. 
p. 25, t. I, f, 6) prope, sed differt in granulis, in margine, et semii'ellulis non tumidis* 

13. C. Regnellli, Wille (Sydam. Algfl. p. 16, t. I, f. 34) fornue evolutw. Fere ut in f. ty- 
pica, sed semicellula* in centro paullo tumidae, et jiapilla in-structse. 

a. major. Long. 19, lat. 19, lat. isth. 6, cr. 8.6 ft. T. VII, f. 26. 

b. minor. » 13, » 12.6, » » 4, » 5.7 ft. » » » 25. 

Also Wallich, Mscr. No. 153. 
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14 . C. nodnliferain^ n. sp. C. parvutn, late ovale, lung. = 1 '/,-plo lat., incisura lineari, sub- 
brevi, exteme vix dilatata; seiaicolluhe sub-quad raticte, angulis iuferioribus sub-rotun- 
datae, superioribus rotundatte, apice leiiiter rotundatse; margine crenatae; in centra semi- 
cell. granula (vel nodulus) unica, (!t in apicali paiTe rugositatera parvam (duabus gera- 
mulU ornatam) habens. Membrana glabra. 

Long. 21, lat. 14, lat. isth. 5 T. VII. f. 27. 

Forma 0. crmato Refs, proxima, sed differt in ornamentis at(jue insignis scmi- 
<;ellularum. 

16 . erenatom, Rales (Tr. Bot. Soc. E^in. v. 2, p. 151, t. 16, 1844; Br. Des. p. 96, t. 
XV, f. 7, 1848; non Eu. a-matum, Nao.) f. minuta. E'onnse tyiiica* consimile sed minus. 

Long. 15, lat. 13, lat. isth. 5 /i. T. VII, f‘. 28. 

16. mordax, n. sp. C. minus, ovale, quarta parte latiiis (piam longum; sinu interno 
amplu, fi|Ku*to, extrorsuni constricto; semicelluhe dolabritbrrncs; angulis basalibiis pro- 
duetis, iiHSutis; apioibus rotundatis. Membrana Imvis vel subtiliter punctata. A latere 
fere biglobulatum. Formm sutura* et {Nirtium semieellularum adjaeientium (a frunte) 
fere maxilliformes sunt; ex quo nomen. 

Long. 31, lat. 42, lat. isth. 13 ju. T. VII, f. 29. 

» 30, » 36, » » 9 A*. T, IX, f. 7. 

Nearest to C. psendotaxichondrum Nohdst. (Alg. Brasil, p. 20, t. 2, f. 5, 1877; 
WoLLE, Desm. U. S. A. p. 71, t. L, f. 22, 23) but possesses none of the markings of 
that species, the granules being absent. 

17. 0. Bissetil, n. sp. Cos. mediocre, paullulum latius (piam longum; seinicelluHs quadrato- 
depressis, angulis rotundatis, apicibus paullo incurvatis, sinu sub-lineari, extrorsum 
ampliato. Membrana aehroa, (tentrali parte Inevi, a fronte visa seriebus 1 1 radiantibus 
granulorum (in (|ua(|uc eirc. 6) ornata. 

Long. 36, lat. 40, lat. isth. 14 f*. T. VII, f. 30. 

Only one specimen of this pretty form was seen. In front view it is much like 

Cos. livoomii Thwaites (in Rai.fs’ Br. Desm. j). 103, t. XVI, f, 6, t. XXXlll, f. 7), 
but the ornamentation is totally different. 

1 have much pleasure in associating the name of Mr. J. P. Bisset, a Scottish 
Desmidiologist, witli this species. 

18. C. aurlcalatuiM, Rkinscii ((’ontr. Alg. p. 83, t. XIV, f. 5, 1875). 

a. lAHig. 43, lat. 50, lat. isth. 17.6. Membrana punctata, non verruculosa; fusco- 
liitrala. Forma paullo dspi’^'****** Wallk'ii Mscr. No. 166, 167. 

/t. verriicosiiiii. Long. 42 — 50, lat. .50 — 55, lat. isth. 21, crass. 22 f*. Membrana 
luteola; distincte \errucosa, verrucis concentrice ordinatis; angulis basalibiis 4 — 5 
spinulis armatis. 'P. IX, f. 8 a. 

The segment marked 8 a* is puiK-tate; jierhaps young? 'Phis sfiecies is very com- 
mon in Bengal; membrane always more or less coloured. There ai*e two ’nuclei amy- 
lacei' in each seraicell. 

19. C. pygiiittuni, Archer (Descr. p. 174, t. VI, f. 45 — 49, 1864). 

Long. 9, lat. 10, lat. isth. 3 p. T. VIII, f. 17. 

» 12, » 13, >' >• 6 /<. » » ” 20. 
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This little form is perhaps nearest to Abchek’s own species C’. eroaum (sp. ined.), 
non DELPON’fB No. 55, q. v. 

20. C. trinodlfpram, n. sp. Cos. minus; paullo longius quam latum; dcpresso-ovale; sinu 
linear!, sequale, extrorsum ampliato; semicellula? cuneato-truncata>, angulis inferioribus 
rotundatte, dorso truncata*. Merubrana pro maxima parte lievis, sed sub-apicibus tribus 
nodulis (in triangulo jwsitis), et apud margines utroque latere serie granulorum (circ. 
5 — 6) ad basin diminuenda, ornata; margin! bus minute crenulatis. 

Long. 17, lat. 15, lat. isth. 5 fi. T. VII, f. 37. 

Bengal; Northern India. 

21. C. ctenoidenniy n. s]). C. minus, ovale-dcpressum; paullo longius quam latum; semi- 
cellulai cuneato-truncatie, angulis inferioribus rotundatte, apicibus paullo exsertaa; mar- 
gine (lateris 3, apicis 5) crenatte; sub utratjue crena granula posita; membrana in aliis 
laivi; sinu lineari, extrorsum ampliato; apicibus truncato-crenatis. A vertice ovale, 
paullo ventricosum. 

Long. 22—25, lat. 20, lat. isth. 6—7 fi. T. VII, f. 39, VIII, f. 59. 

My friend Dr. Nobustedt asks »Are there not 2 granules at some of the crena*, 
but not at aH?» To this I may reply that the two figures are from distinct specimens, 
and arc figured as I saw them. The species appears to be intermediate between (\ 
suix'renatum. IIantzsch (in Rabh. Alg. 1213; FI. Eur. Alg. Ill, p. 164) and C. mb- 
coatntum Nokdst. in N. et W. (Desm. et (Kdog. p. 37, t. XII, f. 13); it is also near 
to C. subatriatum Nouost. (W. et N. Alg. No. 977, 1889) but is without the extra 
granules at base, and the central nodule. ’Cos. sp.’ Wittk. Gott. Ol. Sotv., t. IV, f. 
15, is probably a smooth form of this species. In outline it much resembles it. 

22. C. centrosphinctum, n. sp. C. sub-mediocre, circ. lV»-plo longius (]uam latum; isthmo 
constricto, angusto; sinu ainplo, interne rotundato; semicellulee fere globosa*. Membrana 
glabra, sed apud apices ordine granulorum minutorum (granulis centralibus maximis) 
instructa; membrana sichroa sed sajpe rubido-luteola. C. rnoniliforini (Turp.) Rales 
proximum. 

Long. 38, lat. 24, lat. isth. 6 «. T. VIll, f. 1. 

23. C. circulars, Reinsch (Spec. Gen. Alg. p. 113, t. 22 C. i, f. 1 — 4, 1867). 

Long. 56, lat. 61, lat. isth. 26 fi. 

Bengal; Central India; very common. 

24. C. corrnptum, n. sp. C. mediocre, {xilymorphum; paullo longius quam latum; semi- 
cellulae ovatie, plus minus altaj; angulis inferioribus late rotundata*, dorso convex»e; 
isthmo modice constrictre; sijiu sublineari, extrorsum ampliato; membrana punctata, vel 
minute granulosa, achroa vel pallide fusco-luteola. A vertice visum compresso-ovale, 
apicibus paullo attenuatis, rotundatis; a latere fere biglobulatum. Zygospora globosa, 
dense aculeis longis obsessa. 

Long. 48, lat. 44, lat. isth. 17 — 20 /*, cr. 22 n. T. VIII, f. 2. 

» 50, » 44, » » 18 » » 21—22 a. T. VIII, f. 2 b. 

C. circulari Reinsch (1. c.) et C. scenedeamo Delp. (Des. Sub-Alp. p. 101, t. VII, 
f. 28 — 34) intermedium. 
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Wallich, Mscr. No. 151; zyg. No. 149 (diam. zyg. 38, c. sp. 55 <«, fide G. C. W)^ 
T. IX, f. 40. It seems possible that this is identical with C. pltaseolua atigmosum 
Nobdst. (Alg. N. Z. p. 59, t. 3, f. 14), which, with deference to Dr. N., I do not think 
is a var. of the said species — indeed, he himself appears to think that it is probably 
a separate species — it might stand as Cos. stigmoaum, Nordst. 

25. C. snbclreolare, n. sp. €. mediocre; circ. tarn longum quam latum; late ovatum; serni- 
cellulo) sub-semicirculares, basi rotundatre, dorso sub-rotundatse ; isthmo modice con- 
stricto, sinu sub-lineari, extrorsum arapliato; uiembrana pallide fusca, subtiliter vcl 
dense punctata, etiam rugosa (fere ut in C. iryclico, Lundell). A vertice visum ovale, 
apicibus sub-acutis; a latere ovato-truiicatum, modice constrictuin (semicellulis fere 
doliiforrnibus). Prope preecederites, et C. Lundellio, Help. (1. c. p. 109, t. VII, f. 62 — 64). 
Wallich, Mscr. No. 148. 

a. Ijong. 58, lat. 56, lat. isth. 24, ci*ass. 24 p. T. VllI, f. 3) 

rngosnm. Long. 55, lat. 55, lat. isth. 24, crass. 36 p. T. VIII, f. 71 ^ * ’ 

Bengal; Central India. 

26. (5os. sp. C. mediocre, paullo longius quam latum, late ovale; semicellulse depresso- 
pyramidales, e basi magis angustata*, dorso convextv; sinu lincari extrorsum ampli- 
ato; membrana lievi?; angulis basalibus plus minus rotnndatis. In sciagraphia ha- 
bitu C. Ralfsii <*. montanum Racib. (Des. Polon. p. 15, t. 1, f. 4) sed duplo minus 
atque hvve. 

Ixmg. 48, lat. 40, lat. isth. 18 ,</. T. VIII, f. 4. 

In all probability this is a form of C. galeritum Nukdst. (Desm. Bras. p. 209, 
t. Ill, f. 26). 

27. C. mlerosphinctam! Nokdst. (in NoiU). et Wirrn. Desm. et (Kdog. p. 33, t. XII, f. 9) 
forma parvala. Forma sinu profundiori et m.argine non ita regulari quam in f. typica. 

Long. 26, lat. 15, lat. isth. 5 

The membrane is smooth, and yellow-brown in colour. This may be intermediate 
between Nohdstedt’s sp. and the smaller forms of C. ps.-grnnatum Nordst. (Desm- 
Bras. t. Ill, f. 27). 

Bengal; C'entral India. 

28. C. qnadrans, n. sp. C. submediocre, tarn longum quam latum, quadratieum, semicellulm 
depresso! quadrata*; angulis basalibus paullo, et superioribu's magis, rotundatm; sinu 
lineari, alto, externe ampliato; membrana paullulum inerassata, minute granulata. A 
vertice ovale. 

Long. 28, lat. 28, lat. isth. 9, crass. 14 p. T. VIII, f. 6. 

29. C. oetogibbosnm (Reinsch) Nob. (Rein.sch Contr. Alg. Prom. Bonse Spei, p. 240, 1877; 
Didym. {Cos.) Hammeri, Reinsch, Alg. Frank, p. Ill, t. X, f. 1, f. g. i. k.; Spec. Alg. 
p. 115, t. XXII, B, I, f. 13 — 19) ft Indica, n. var. Ut in specie Reinschii, sed apicibus 
paullo productis, incavatis. 

Long. 24, lat. 17, lat. isth. 5.6 p. T. VIII, f. 8. 

Under C. Hammeri (a. majus; b. minus; et c. octogibbosum), Reinsch has de- 
scribed 2 distinct forms; this resembles the latter, but is more elongate and a little 
larger — still it seems a cognate form. Cfr Reinsch in Linn. Soc. Journ. 1877, 1. c. 
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f. minor. Long. 14, lat. 11, lat. isth. 3.6 T. X, f. 14. 

A little more than half the size of the larger form. 

Northern India. 

80. C. Hammer!, Reinsch (1. c., sub No. 29, t. X, f. 1, a — e, h; t. XXII HI, f. 1 — 12) 
forma acuta. Forma apicO minus lata quatu in f. typica. 

Long. 28, lat. 21, lat. isth. 8 'I'. VIII, f. 15. 

Fortasse E. retusi RfeRTY (Bern. Mitth. p. 173, 1849; Kl. Lebensf. p. 208, t. XVI, 
f. 12, 1852) forma Isevis? 

F. typica, B. mlnits. Reinsch, 1. c. Long. 17, lat. 13, lat. isth. 5 T. IX, f. 34. 

Northern India. 

31. C. Tittatum, n. sp. C. minus, late ovale, paullo longius quam latum; semicellula? fere 
globosye, paullo depressse, lateribus totis rotundataj; sinu lineari, extrorsum arapliato; 
apicibus depresso-rotundatis. Membrana (a fronte) seriebus verticalibus (vel vittis) 9, 
transversis 4, ver^ucarum ornata. A latere (et a verticc) non observatura. 

Long. 23,, lat. 20, lat. isth. 7 ju. T. VIII, f. 9. 

Bengal; Central India. 

82. C. Willslanum, n, sp. C. minus, ovale; vix lV»*plo longius quam latum; seinicelluhv 
compresso-reniformes, lateribus et apice rotundatse; sinu profundo, lineari, exteriie 
arapliato; raerabrana a fronte visa, gemmulis sphajricis in seriebus verticalibus 5, trans- 
versis circ. 10, ornata, et basi serie (versus isthraura) in quaque semicellula verrucarum 
instructa. A vertice visum perfecte ovale. 

/Long. 33, lat. *25, lat. isth. 8 u, T. VIII, f. 19. 

The peculiar geminulation with the basal series of elongate verruca- separate this 
distinctly. I dedicate this to iny friend A. W. Wills, in token of esteem and of his 
work on the Desmidieae. 

This form somewhat resembles C. tumidum Lund., Desm. Suec. p. 45, t. Ill, f. 16, 
but differs in the granules being regularly disposed and in the vertical view not being 
centrally tumid; also in the basal verruca;. 

38. 0. homalodermum, Nordst. (Desra. Arct. p. 18, t. VI, f. 4; C. pyramidatmn f. inter- 
media, Nordst., Norg. Desm. p. 19) (i rotundatum Wille (Fersk. Nov. Semlja, p. 36, 
t. XII, f. 18) forma. 

Long. 40, lat. 26, lat. isth. 8 f*. T. VIII, f. 23. 

On this I observed no puncta, but they are often indi.stinct. The membrane is 
incrassate at apices. 

Forma typica. Long. 55, lat. 44, lat. isth. 17 fi. T. VUI, f. 62. Rkinsch (Alg. 
Prom. Bona; Spei, p. 240, 1877) considers Nordstedt’s species — Hammeri B inter- 
medium ejus; the front view is certainly like, but the vertical and lateral views seem 
to me to separate these forms. 

84. C. isthmochondrum? Nordst. (Norg. Desm. p. 12, f. 2) fi achondrum, n. v. Var. minor, 
fere ut in f. typica, sed seriebus raarginalibus 3 (non 2) gfanulorum ornata; centrali 
parte frondis (et isthmo) Imvi, nullis granulis instructa. 

Long. 23, lat. 18, lat. isth. 6 T. VIII, f. 10. 
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This is near to but not quite the species referred to; possibly however an ab- 
errant variety. 

35. C- apertum^ n. sp. 0. subrnediocre, late ovale quinta parte latius quam longurn; seiiii- 
cellula^ latissiirue tlabelliforines, angulis bnsalibus subito rotundatie, dorso late rotundo; 
siriu profundo, ainplo, cuneifonne; membrana hevi. A vertice visum ovale. 

Long. 30, lut. 37, lat. isth. 9 fn. T. Vlll, f. 11. 

C* tithophoro Nordst. (Alg. et Char. p. 6, t. I, f. 6) proxiinuin, sed differ! in 
medio semicellularum non protruso. 

86. C. bicrenatum^ n. sp. C. mediocre, tertia parte longius quam latum; late ovatum, sinu 
lineari, profundo, extrorsurn arnpliato; semic^cdlula* basi fere recite, apice rotundatcci 
margine murk^ato-crenatie; grariulis inarginem versus binatirn positis ornata*. Granula 
ad basin semicellularum in series 6 verticales disposita. C. sperioso Lund. (Desni. Suec.) 
a hiformi Nohdst. (Desm. Spetsb. p. 30, t. VI, L 11) proximum, sed minus et differ! 
isthmo, forma semicellularum, et dispositione graiiulorum. A vertice visum ovale, tu- 
more mediano truncato prseditum: a latere ovato-lanceolatum. 

Long. 44, lat. 32, lat. isth. 12, crass. 23 //. 

T. VIII, f. 13 (also Waulich, Mscr. No. 136). 

»The endochromc often sends off’ radiated processes, and then appears itself radi- 
ated. About 25 crenatures on each segment, » (i. \V., 1. c. Dr. Wallichs drawing 

shows 21 crernr, mine only 17. There arc 2 cell-nuclei (pyrenotds) in each semicell. 

37. C. cyeladatuni^ n. sp. C. mediocre, tertia parte longius (|uam latum, late ovatum; senii- 
cellulie semicirculares, sub-reniforrnes, margine granul()-(‘renatie, granulis singulis iiiar- 
ginem versus radiatim positis ornatie, centro glabra*. Sinus linearis, profundus, extror- 
sum ampliatus. 

Long. 44, lat. 30, lat. isth. 8 ju, T. VIII, f. 12. 

t\ sjfedoso sivipliri, Nordst. (I)es. Spetsb. p. 31, t. VI, f. 12) proximum, sed 
differ! forma semicellularum, et isthmo. [I fail to see why some authors have classed 
C. ^speciomm as a Dysphincthim, the sinus though shallow is linear!^ 

38 . C. piinctulatnni^ Bkeb. (Liste p. 129, t. I, f. 16, 1856) var. depressum. n. v. Somi- 

celluhe (atque frons) depresso-ovales, lateribus rotundabe, dorso leviter curvatte; sinu 
sub-lineari, externe arnpliato. Membrana concentrice granulata (non punctata ut in 
forma typica). 

Long. 24, lat. 24, lat. isth. 8 p, T. VIII, f. 16. 

This is much like Klebs’ form (Desm. Ost. Pr. p. 37, t. Ill, f 50, which is lat. 

and long. 28 w, and is unlike the form of Brkbisson f. 51 1. c. 

— — forma /? rotundatuni, Klebs (1. c. f. 54). Specimina Indica paullo majora 
sunt; granulata. 

Long. 40, lat. 34, lat. isth. 10 ju. T. VUI, f. 53. 

Rbinsch’s form from the C. of Good Hope (Linn. Soc. Journ. XVI, t. V^I, f. 7) 
is much like this, but smaller, 25x22 

Var. Klebslanum (forma sub /i rotundatum Klebs, 1. c. f. 52; 1, 20, It. 16 u). 
Var. minor, compressa; apicibus rotundatis, ca^teris ut in f. typica, sed granulata. 

Lonfif. 23, lat. 19, lat. isth. 8 T. VII, f. 36. 
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The latter is so distinct from the type that it might, with propriety, be classed 
as a new species, Cos. Klefm'anuin, Nob.? 

39. C. exigauiti, Akcher (in Q. J. Micr. Sci. j). 178, t. VI, f. 32, 33, 1864) f. minor. 
Forma minor, modice constricta, apicibus semicellularum perfecte semicircularibus. 

Long. 21, lat. 11, lat. isth. 5 ft. T. VllI, f. 18. 

The Indian forms are ajinost exactly those figured by Wolle (Desin. U. S. A., 
p. 66, t. XVI, f. 13. 14), having much more regularly rounded ends than in Archer’s 
figure (a fronte). 

40. C. armillatum, n. sp. minus, paullo longius quam latum; semicellulm sub-reniformes, 
dorso valde couvexa*; incisura mediana ain]>la. interne rotundata; membrana granulate, 
granulis in series verticales 4, transversas 10, ordinatis. 

l..ong. 20, lat. 17 — 18, lat. isth. (5 /u- T. Vlll, f. 22. 

Near to C. sphnlerostivhuvi Nohdst. [i lirasilie?ise, VVii.le (Sydam. Algfl. p. 15, 
t. 1, f. 30), and C. orthostichuin (i pumilum, Lind. (Desm. Suec. p. 25, t. II, f. 10), 
hut differs in the vciry rotund semicells, the isthmus and the arrangement of the 
granules. 

41. (1. Aitchisonii, Schaarscii. (/\tghan. Alg. in J. Linn. Soc., Bot., XXI, p. 246, t. V, f. 20. 
1884; C. inonodentiitum, W. B. T. in litt. 1884). 

Long. 30 — 33, lat. 21 — 23, lat. isth. 8. cras.s. 14 «. T. VIII, f. 54. 

\’^ar. punctstum. Dense suhtiliter ])unctata. 

Long. 32, lat. 20, lat. isth. 8 («. T. IX, f. 18. 

In this species I find the apices often incavate, or sub-emarginate, as in fig. 54; 
in S(MiAAK.S(.'HAin)T’s form they are broadly rotund as in fig. 18. 

'I'he former might lie considered to be a Enastnim, it might therefore stand as 
Eti. ‘tnonodmiatum, and the latter as d piinvtatiim of C. Aitchisonii. 

42. 0. bidentatuni, n. sp. (\ parvum, sub-hexagonurn, vix l‘/,-plo longius quam latius; 
seinic.elluhe sub-trapczicie, sursum angustata?, dorso late rotundata;, angulis inferioribus 
acuto-rotundatis vel rotundatis; sinu profundo, lineari, extrorsum ampliato; membrana 
hevi; sejuicellulis apicem versus dentibus conicis duobus munitis. 

Long. 30, lat. 22, lat. isth. 6.6 ,u. T. VIII, f. 24. 

Nearest to the preceding sj>ecies. 

48. C, laciniatum, u. sp. C. parvum, circ. 5-ta parte longius quam latum, late ovale; semi- 
cellulic rotundo-trapezicie, basi dilatata*, rotundatic, apice truucata'; incisura mediana 
|)rofunda, lineari, externe ampliato; semicclluh« raarginibus minute crenatis crenis 22 — 26; 
membrana achroa, medio hevi, margines versus seriebus duplicibus gmnulorura minu- 
torum binorum concontrice positis (2 granula crenae opposita). A latere et a vertice 
vi.sa non observata. 

Long. 17, lat. 14, lat. isth. 5 ,u. T. VIII, f. 26. 

44. C. teneriim, n. sp. C. minutum, fere longius quam latius, depressurn; semicellulni de- 
j)re8so-ovata‘, lateribus rotundatie, dorso leviter convexm; sinu lineari extrorsum ampli- 
ato; membrana achroa, apud margines serie granulorum (vel punctorum) minutorum 
instructa. 

Long. 10. lat. 11. lat. isth. 5 lu. T. VIII, f. 27. 
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45. C. Jenisejense, Boldt (Sibir. Chloroph. p. 107, t. V, f. 1.S) fornuR. 

Long. 30, lat. 33, lat. isth. 14 u. T. Vlll, f. 28. 

Northern India. 

It is a matter of much interest to find Siberian forms in India. 

46. C. ereniferum, n. sp. C. parvum, vix 1 V»-plo longius quam latius, ovato-truncatum; 
medio modice constrictum, sinu lineari, extrorsum parum ampliato; seinicellulai pyrami- 
dato-truncat«e, angulis inferioribus rotundatu;, minute 5-crenatis; veitius apicem attenu- 
ate crenam unicam ferentes; apice paullo protruse, minute 7— S-cijenate; membrana 
granulis (margine angulorum basalium 3, apud crenam superiorem 1, et sub-apice 5 majo- 
ribus, et interne circulo 15 — 17 minorum granulorum, ornata; central! parte frondis levi. 

Long. 23, lat. 18, lat. isth. 6 /u. T. VIII, f. 29. 

Near to C. alntuin Kirchn. (Alg. Schles. p. 153, No. 337), but differs in size, in 
the crenation and granulation of the semicells. Cfr No. 51. 

47. C. munltuni, n. sp. C. minus, sexta parte longius quam latius, late ovale; incisura 
medians lineari, angusto, externe parum ampliato; semicellule late ovales; angulis in- 
ferioribus acute, et supcrioribus leniter, rotundate; apice leniter rotundate; margine 
laterum seriebus 5 (3 utroque latere a fronte) granulorum acuto-conicorum munita*, et 
apicem versus tribus nodulis roajoribus in serie appositis instructs. In centre semi- 
cellulm tumor parvus circulo granulorum (circ. 7, et 1 medio) ornatum. A vertice et 
a latere non visum. 

Long. 31, lat. 25, lat. isth. 10 u. 

T. VIII, f. 30. 

48. €. Bengalense, n. sp. C. mediocre, fere duplo longius quam latius, sinuate ovatuin, 
medio modice constrictum, sinu lineari, angusto, exU:rne ampliato, siepe lineari-aperto; 
semicellulo; hexagona:, lateribus bi-sinuata-, usque ad */, longit., apicem versus attenu- 
atte, paullo incavatse; apice truncatse vel leviter rotundata;; membrana achroa, glabra. 
A latere visum ovato-lanceolatum, semicellulae lateribus medio fere planse basi et apice 
contractaj, apicibus recto-truncata*; incisura medisna araplissima. 

Long. 68 — 76, lat. 32 — 44, lat. isth. 17 — 19, crass. 31 fi. 

T. VIII, f. 33; IX, f. 33 (also in Waluch Mscr. No. 125). 

»Endochrome in large granules from 2 — 6 in length and 2 — 3 f* broad, ar- 
ranged somewhat in radii from a central point.* G. C. W. Nearest 1o 0. mb-quadra- 
tum Nordst. (in Nokdst. et Wittr. Desm. Ital. p. 32, t. Xll, f. 7), from which it dif- 
fers in outline, in the lateral view, and in being smooth, not punctate. 

49. €. angulatum, (Pf,rty) Rabenu. (Fi. Eur. Alg. p. 167; Eumtrum anc/ulatum Perty, K1. 
Lebensf. p. 208, t. XVI, f. II) f. major Grunow (Desm. Ins. Banka, p. 25, t. II, f. 24 a, b). 

Long. 58 — 67, lat. 29 — 37, lat. isth. 16 — 18, crass. 23 lu. T. VIII, f. 35; IX, f. 25. 

Grunow gives: Long. 62, lat. 40, lat. isth. 18 M (a). 

» 59, » 40, » 16 (b). 

For the type Perty’s dimensions are: 

Long. 41, lat. 29, lat. isth. 16 p. 

Waixich (Mscr. No. 142) says: »In some matured specimens the endochrome was in 
large granular masses, measuring from 2.2 to 6.7 ft in length, and 2.2 to 4.6 ft in breadth, 
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arranged in radii from a central point.» 6. C. W., 1. c. Whether this be correct or 
not, the specimen from which I figured f. 36 had remnants of endochrome shewing two 
pyrenolds in each semicell, as depicted. Walwch states that the ^iids are somewhat 
rounded, in my specimens one had straight, the others slightl)’ incurved, apices. The 
frond is smooth. 

60. C. nigroclrratum, n. sp. C. parvum, circ. lV»-plo loiigius quam latius, late ovale; seini- 
cellulte elongato-semicirculares, marginibus crenato-uiululata?, apice rotundatu', apicein 
versus serie tumorum parvulorum circ. 7 (centralibus maximis) supra rugositatem fuscum 
vel nigrescentera posita, et in apice ipso granulis nigrescentibns !i ornate'; membranii. 
reliqua Itevi; sinu angusto-lineari, extenie parum ampliato. A vert, et lat. non 
visum est. 

Long. 33, lat. 23, lat. isth. 8 ft. T. VIII, f. 34. 

The markings on this form are very peculiar, being so black in colour; those on 

certain Xanthidia are frequently bluish-black or dark purple by transmitted light, but 
those are much darker. 

51. G. alatum, Kikchn. (Alg. Schles. p. 153, 1878) var. Indicum, n. v. C, parvum, in 
aspectu a fronte maxime ut in f. typicji, sed minus; scmiccllulBe basi infiatte tri- 
crenatai, supra attenuate) sed crena magna protrusa jn-editae; apice protrusie; apicibus 
truncatis 5-crenatis; sinu lineari, sub-angusto; membrana vcrruculosa, verrucis con- 
centrice ordinatis. 

Long. 24, lat. 18, lat. isth. 7 ft. T. VIII, f. 36. 

Forma. Apparently a small form of the typical outline. 

Long. 22, lat. 20, lat. isth. 10 ft. T. VIII, f. 57*. 

52. G. sopergranatuin, n. sp. C. parvum, circ. iVs-plo lungius (]ua.m latum; semicelluliv 
rotundato-cuneatue, lateribus recte vel paullo iticavate*; triangulares; angnlis rotundatm. 
apice smpe truncato-rotundata*; in centro tumore parvo (granulis circ. 9 granulos 3 — 4 
cingentibus) preditse, tumore raro carentc; sinu profundo, lineari, extrorsum am])Iiato; 
membrana aut glabra aut punctata, vel ut supra ornnmentata, raro glabra. A vertice 
visum modice ovale, centro turaidum; a latere ovato-Ianccolatum, jnodice coristrictum, 
apicibus rotundato-truncatis. (R&rissime seinicelluhe glabra*, s('d apiccin versus semi 
circulo granulorum, circ. 6, ornata*.) Habitu fere C. ijmnaii, Brkb. 

F. minor. Long. 25, lat. 16, lat. isth. 7 ft (ornatum). T. VUI, f. 37. 

» media. » 30, * 20, » » 9 ,« (punctatum). » 38. 

» polchrum. » 36 — 50, lat. 26 — 40, lat. isth. 8 ft, crass. 15 — 18 ft (glabrum 
et ornatum). T. IX, f. 24 (also Wallicii Mscr. No. 135). 

This species seems to be very polymorphic, as to its surface, its outline being 
fairly regular or constant. Nearest to (!. <franatum Bukb. (in Uai.ks' Br. llesm. p. 96, 
t. XXXII, t. 6) and C. pseudo-ffranatum Nordst. (Desm. Bras. p. 211, t. Ill, f. 27). 

58. G. inane, n. sp. C. minutum, circ. lV»-plo longius <juam latius, ovale, incisura medi- 
ana sublineari, aperto, externe ampliato; seinicelluhe late ovatie e basi dilatatic, apice 
rotundata:; membrana glabra? A latere coinprcsso-ovale, medio inciso, sinu cuneato, 
interne rotundato. 

Long. 13, lat. 8, lat. isth. 3, crass. 6 ft. T. Vlll, f. 41. 
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54. t\ melanoHporuin i Archer (Mscr.) forma orientaliM, n. f. 

Long, et lat. 13.5, lat. istli. 5- 6 T. f. 43. 

Mr. J. Roy kindly informs me that tliis is very near to Mr. Archers spe- 
ides, which it i.s proposed to publish in the Scottish Desrnidieai by Messrs. Roy and 

lilSSET. 

65, orosura, Archer (Mscr.) non Delf. forma minor. 

Long. 11, lat. 10, hit. istli. 2.5 ju, T. VIII, f. 44. 

Also an unpublishi'd sja^cies of Archer.^ (Ur rmnarks sub No. 54. I have a fig. 
of Archer’s species, conununioated by Mr. J. Bissk r. As the name C\ erosuin has been 
otherwise appropriated, I trust Mr. Archer will re-name his Irish }»lant. 

50. r. pseudocoroiiatum, n. s[). (A mediocre, paullo latius cpiam longum, depresso-quadra- 
ticum; semiccllul:i* depr(‘sso-quadratica», angulis basalibus paruni rotundatai, angulis 
superioribus rotundatic, dorso leviter truncato-rotundatie; basi ad apicem seriebus gem- 
mulis conicis concent ricis 6 ornatas cum pyrenoidibus 2 in quaque semicellula; mem- 
l)rana achroa; sinu lineari, angusto, externe j)arum ampliato. A vertice ovale, non 
tumidum; a latere ovatum, modice constrictuin, apice truncato-rotundaturn. 

Long. 46, lat. 48, lat. isth. 18 T. VIII, f. 45. 

The iKiarest spccit's to this is C, roronatum, (Jke. c't Wills (in (frevillea, IX, p. 
5)0, 1880; Wills, Dtvsm. N. Wales, in Mid. Nat. IV, 1881, p. 74, t. V, f. 2), from 
which it differs in the superior angles being rounded, not sub-acute, and in having 
6 rows, not 4, of granules; tlie Welsli sp(*cies is also 1 Vj* times larger. 

57. C. iiisigiie, n. sp. (A magnum, octa parte longius quam latius, depr(‘sso-biglobatumj 
semicelluhe depr(*ss()-i*otuiidatie, dorso late rotundatu*, meinbrana verruculosa, granulis 
magnis <juincuncialit(‘r ordinatis, et inter ea puncta minora leque ac in quincunce po- 
sitis, apud basin s^ndebus duabus graiiulorum (vel punctorurn?), circ. 13 in quaque 
serie; centrali parte frondis land; sinu ampliato, interne rotundato, brevi. A lat. et 
vert, non observatum. 

Long. 75, lat. 62, lat. isth. 35 /u. T. VIII, f. 46. 

Cfr Nos. 86 et 110. 

58. iucavatiim, n. sj). (A ])arvuin, longum jeque ac latius, depresso-ovaturn; sinu lineari, 
profundo, extrorsum ])aullum ampliato; semiccdlulic depr(*sso-ovales, apice truncate 6 
<*renativ; margine irn‘gulari, basali parte rotunda, dentibus 3 ornata; parte superiore 
lateris incavata, cum emarginationc' unica bideritata; angulis superioribus singulatini 
dentatis; superficies frondis granulosa, granulis in s(u*it*s 4 concentrice ordinatis; utra- 
(|ue semicellula tumore verriKTiloso instru(‘la. 

Long, et lat. 22, lat. isth. (J ju. T. \TII, f. 47. 

(i plaiuiiii. Planum, vel levissimc tumidum, in contr. inornatum. 

Long. 22, lat. 20, lat. isth. 5 T. XXII, f. 7. 

Hal), u Bengal; ft Khasia, (}. voN L. le^it. 

59. tJ. rotiiiidiim^ n. sp. V. mediocre, tain longum ouam latum, late ovatum; modice con- 
striitum, sinu suh-lineari, extrorsum am|)liato; semicelluhe sub-semicircularcs, basi ro- 
tuiidata', dorso late rolundatie paullulum d(ipressiv; ventre glabra*; inernbrana achroa, 
sub-crassa, margiuein versus granulata, granulis in series rogulares, concentricas, ordi- 
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natis (ina^nitudo graimlonuii niajor apud maigiu(*in). A fronto Iiabitii prope (\ n/r 
lira, Lundell (Desm. Snec. p. 55, t. Ill, f. be). 

Long, et lat. 53, lat. isth. 28 /u. T. VIII, i\ 48. 

60 . C. pseudoprotnbenins, Kirchn. (Alg. Sddes. p. 15G, No. 324; C. pohjijonuw formti 
Reinsch, Confr. Alg. Fung. p. 80, t. IX, f. 5. non Nagem) forma. 

Long. 39, lat. 30, lat. isth. 8 T. VIII, f. 40. 

Hardly so angular as the ty])e; membruno at the isthmus inerassate. 

— — typica. Long. 41, lat. 36, lat. isth. H.f) //. T. X, f. 6. 

About Vylh part larger than the (lerman form, outline similar. Also Waijjimi 
Mscr. No. 137. This sp. ac'cnis near to 6W. sulcafuni Nord. (Alg. Sandv. p. 13, t. I, f. 18). 

Tittaghur; July 1855, (J. C. W. 

61 . C. scabrolatum, n. sp. C. submedioere, ])aullo longius (juaiu latum, depresso-ovale; pro- 
funde constrictuin, sinu lineari, angusto, exterue j>arum am])liato; semicellube semi- 
circulares, apiee truncata* fi-crenatas basi rotundatie supra lenittr attenuata*; lateribus 
apud basin subito angulatie, supra eTnarginationibus magnis eire. 4 instriuTa^; meni- 
brana in ventrein bevi, apud margines seriebus eoneentrieis 4 gnnuiloruin, et sub- 
ernarginationibus verrueis 4 — 5, etiain sub apice granulorum .6 (1 sub (punpu' en im), 
ornata. Specimen uni(‘um observatum. 

Long. 37, lat. 32, lat. isth. 11 ju. T. \TII, f. 50. 

The lateral emarginations much resemble those in C. quadvifariuin Lund. (l>esm. 
Suec. t. Ill, f. 12), also the lateral vtTruenp, but the rest of th(‘ s(unieells and the 
apices are wholly different, and the centre is (ap])arently) not tumid. 

62. C. Portianum, Archer (Nat. Hist. Rev. Dubl. j). 19, t. 1, f. 8, 9, 1860) f. atteuunta. 
C. attenuatum; minor et gracilior (piarn f. typica. 

Long. 32, lat. 24, lat. isth. 9 ju, T. VHI, f. 51. 

63. ('. triceps, n. sp. C. parvum, iVg-plo longius quain latius; truncato ovale; medio mo- 
lice constrictuin; scuaicellula^ truncato-pyramidatie, basi rotundatu* inde attenuatie; apice 
truncatfe, angulis su])erioribus rotundatis; semicellube medio tumore (circulum grauu- 
loruni circ. 7 ferente), et sub apice nodulis tribus, ornata^; in ca*teris membrana Inwi. 
(Noduli apicales in rugositatem inembraiue positi?). Sinus sub-bre\is, purum aperOis. 
extrorsum ampliatus. Fellula a fronte tantum observata. 

Long. 32, lat. 24, lat, isth. 10 T. VHI, f. 52. 

Probably nearest to 6\ Aitchisonii Sciiaakscii. (Afghan. Alg. p. 246, t. V, f. 20)» 
but differs in the central ornate inflation, and the apical nodules; it is also near t<» 
C. arrnatum Josh. (Burm. Desm. p. 646, t. XXIV, f. 23, al. tig. (‘xcl.) from which it 
differs in the outline, the ])osition of the nodules, the sinus, and th(‘ ab.seiK^e of la- 
teral teeth. 

64. C. Oangense^ n. sp. C. minus, fere (piarta pars longius (piam latius, profunde con- 
strictum; rotundato-quadratuin; semicellube depresso-(jU»ulrangubires, basi subito et 
supra late rotundatae, apice rotundato-truncatie; margine crenato-undulatie; iiu inbrana 
gemmulis conicis (in series 4 concentrice, singuli non teetc, p(»sitis) ('rnata; pais cen- 
tralis frondis laevia; incisura mediaiia aperta, linearis, externe vix ampliata. 

Long. 34, lat. 27^ lat. isth. 10 /u. T. VHI, f. 55. 
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In size and arrangement of the gemmules near to C. ps.-botrytis Gay (Mon. Conj. 
p. 61, t. I, f. 18) but it dilfers much in outline; it is also closely related to the form 
described by Klebs (Desin. Ost-Preuss. p. 39, t. Ill, f. 77) as a form of his C. bo- 
trytia, van. A, forma c, the true species of which is doubtful. 

65. 0. peregrlnum, n. sp. C. sub-mediocre, 4-ta parte longius quam latius, late ovale, pro- 
funde constrictum, sinu aperto extrorsum fere clause; semicellulis dolabriformibus, apice 
rotundatis. Mernbrana ventre semicellularum hevis, superiore parte et margine ordini- 
bus curvatis sub-concentricis verrucarum (ordines 2 a fronte vis®) instructa. 

Long. 35, lat. 40, lat. isth. 12 T. VIII, f. 56. 

C, cuneatum Josh. (Burm. Desm. p. 647, t. XXIV, f. 17, 18) seems near to this, 
but it has only 2 rows of granules, while this has (a vertice) 3 rows of verrucse, and 
is without marginal teeth. 

66. C. Innotnra, n. sp. C. parvum, quarta parte longius quam latius, ovale, modice con- 
strictum; sinu a[)erto, sub-lineari, aequale, extrorsum ampliato; semicellula^ semicircu- 
lareS; basi modice rotundatte. Mernbrana apud marginem seriebus duabus concentricis 
granulorum instructa, reliqua laevis. 

Long. 21, lat. 16, lat. isth. 6.6 /u. T. VIII, f. 58. 

67. C. Arnellll, Boudt. (Sibir, Chloroph. p. 107, t. V, f. 15) forma. 

Long. 55, lat. 47, lat. isth. 20 /u. T. VIII, f. 60. 

The condensed chlorophyllaceous masses prevented a distinct view of the ventral 
part of the setnicells, hence the superficial markings could not be delineated. 

68. C. scenedesmum, Delp. (Desm. Sub- Alp. p. 101, t. Vll, f. 28 — 34) ^ pnnetatum. In 
sciagraphia consimile, sed minus quam f. typica; mernbrana sparse punctata. 

Long. 37, lat. 46, lat. isth. 17 fi. T. VIII, f. 61. 

Very near to Noudstedt's (i dorsitruncatum (Alg. N. Z. p. 69, t. 3, f. 15), but 
rather larger and not truncate on the upper margins, 

69. C. taxichondrum, Lund. (I)esra. Suec. p. 39, t. II, f. 13) var. nudum, n. v. Paullo de- 
pressura, minus longe sed latius quam f. typica, cui est consimile, sed angulis basalibus 
evolutis cra.ssis, mernbrana hevi vel subtiliter punctata; granulis ornamentalibus ca- 
rentibus. Nuclei aiuylacei bini. 

Long. 40, lat. 43, lat. isth. 13 ft. T. VIII, f. 64. 

The side view of a frond, long. 47, crass. 26 is shewn at f. 64 *. 

70. C. obsoletum, (Hantzs(;h) Kein.scii { Arths . obsotetux, Hantzsch in Rabh. Alg. Eur. No. 
1407, sec. Lund.; Didym. {Cos.) obsoletum, Hein.sch Algfl. p. 110, t. IX, f. 5). Forma 
mi\jor. 

Long, et lat. 64, lut. isth. 27 ft. T. VIII, f. 63. 

This form agrc,c!s perfectly with those of Germany and Sweden. 

Lundkij. (Desm. Suec. ]>. 38) says of the basal angles »modo non inodo minus 
flistincte acuminati sunt*, and it is to be noted that he does not use the term »acule- 
ati»: this testimony, and Heins('u’s figure apparently exclude the basally dentiferoui 
forms usually placed under this species. Cfr No. 71. 

71. C. palustre, Nob. (C’. obsoletum auctorum, non (IIantzsch) Rbinsch, nec Lundblt-, ui 
sunra) « circuiare; fi ovale. 
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a. a circulare, f. m^or. Long. 65, lat. 65, lat. isth. 31 ft. T. VIII, f. 65. 

b. » » f. minor. » 56, » 54, » > 22 f*. » IX, f. 29. 

c. (i OTale. » 68, * 78, » » 37 |U. > > f. 1. 

Also in Wallich Mscr. Nos. 170 and 281. »Endochrome collected into 2 ir- 
regular patches in each segment*, G. C. W. These forms in front view are much like 

C. Smolandicum Lundell (1. c., p. 38, t. II, f. 17), but the vertical view is more 

acuminate and the lateral view not so deeply constricted as in Lundell’s species. The 
form b, supra, is either smooth or delicately punctate, c shows the mucous invest- 
ment; this fig. is after Wallich. I certainly hold the opinion that these forms should 
not continue under C. obsoletum, as the basal angles are aculeate not acuminate. 

72. C. forte, n. sp. C. mediocre, circ. quarta parte longius quam latius, longe ovale, pro- 
funde constrictum, sinu aperto, sub-lineari, externe parum aperto; seraicellulie fere 
semicircularcs, basi acuto-rotundatoe; membrana percrassa, 2 — 3 ft crassitudine, rnodice 
punctata. Habitu fere C. pacht/denni, Klebs (Desm. Ost. Pr. p. 34, ’a typicum, No. 3, 
t. Ill, f. 36), non Lundellii (Desm. Suec. p. 39, t. II, f. 15) nec Nordstedtii, v. minm, 
(Norg. Desm. p. 18, f. 7). 

Long. 65, lat. 52, lat. isth. 22 ft. T. VIII, f. 66. 

The margin owing to the puncta appears striate; there are two amylurn corpuscles 
in each setnicell. 

Northern India. 

78. C. rugosum, n. sp. C. mediocre, longitudine circ. 1‘/,, latius; rotundo-ovale; semicellulm 
late ovales, angulis rotundatie, dorso leviter rotundatm, apice non dilatatae; sinu medi- 
ocre, lineari, cxtrorsum ampliato; membrana rugosa, nodulis in series (13 — 14 rectas 
verticales, et circ. 9 — 10 transversas) ordinatis; cei'tro jiixta i.sthmum lieve. A vertice 
visum ovale. 

Long. 60, lat. 45, lat. isth. 17 T. VIII, f. 67. 

Nearest to C. conspersum Rales (Hr. Desm. p. 101, t. XVI, f. 4) but although 
the vertical view is much similar, the front view is very different, having broadly- 
rounded angles at base and the end, which is not dilated (as in C. compersum) but 
simply rotund. 

74. C. praecelsum, n. sp. Cos. submediocre, tarn Jongum quam latun., circulare; semicellula; 
paullo dolabriformes, dorso rotundata*; (angulis inferioribus protractis, dejectis,) mar- 
gine crenato-gemmulatm: sinu cuueato, cxtrorsum fere occluso vel constricto; membrana 
verrucosa, nodulis ovalibus in series (6 laterales et 12^13 rectas verticales) ordinatis; 
media parte frondis, juxta isthinura luevi. A vertice et a latere non observata. 

Long. 48, lat. 46, lat. isth. 13 ft. T. IX, f. 2. 

76. C. Sikhimense, n. sp. C. sub-mediocre, vix latius quam longum, a fronte bi-ovaturn; 
seraicellulaa ovales, dorso lenitcr depressm; lateribus angulato-rotundatis, e sinu cur- 
vatis, margine integris; incisura mediana brevi, aperto, externe ampliato; membrana 
sparse granulosa, apud marginem s^riem nodulis conice-acutis (maximis apicern versus) 
prsedita. A latere visum rnodice constrictum, sinu rotundato, semicellulai fere glo- 
bosm. 

Long. 47, lat. 42, lat. isth. 18, crass. 25 ft. T. IX, f. 4, 36. Northern India. 



62 


W. B. TURNER, FRESH-WATER KL.OM OF EAST INDIA. 


76. C. strlatam, Boldt. (Sibir. Chloroph. p. 104, t. V, f. 9) f. Indlea. Fere ut in f. ty- 
pica, sed lateribus supra basin fere rectis, dorso indistincte 4 — 5 crenato; strias api- 
cales indistinctaj. 

Long. 15, lat. 12, lat. isth. 4 /U. T. IX, f. 6. 

This is near to, but smaller than, C. striatum v. glabratum Rag. (Des. Nov. p. 9, 
t. V, f. 31), but, us in the form from LObeck, the strise are very faint. 

77. C. perizosmum, n. sp. C. parvum, vix tertia pai;Je longius quam latum, late ovale; 
seniicellulse plus minusve ovato-depressse, lateribus e basi plus minus rotundatae, apice 
depresso-rotundatae; rnembrana marginem versus granulata, lateribus ordinibus tribus 
granulorum concentrice positis instructa, (ordirie interiore semi-circulariter continuata), 
apieem versus granulis circ. 4, eentralibus maximis, ornata; sinu lineari, extrorsum 
ampliato. A vertice visum ovale. 

Long. 22, lat. 17, lat. isth. 6 n. T. IX, f. 12. 

(t ornatntn. Fere ut supra, sed ordo interior granulorum non continuata, apieem ver- 
sus interrupta; semicellulae ventro paullo tumida?, granulis 6 — 7 gregarlter positis ornatse. 

Long. 21.6, lat. 18, lat. isth. 6 fi. T. IX, f. 13. 

This is somewhat like the form represented in T. VIII, f. 10, but that has only 
2 marginal granules larger than the rest, and only 2 series. 

78. C. concentiicam, n. sp. C. minus, circ. l’,/,-plo longius quam latius; longe ovale; valde 
constrictum; sernicellula) depresso-ovales, basi dilatatap, angulis basalibus acute-rotun- 
datis, apice paullo rotundatae, apieem versus leviter attenuate; sinu profundo, aperto 
angusto-triangulari, extrorsum valde ampliato; rnembrana rugosa, ordinibus 6 — 7 in 
quaque sernicellula granulorum concentrice dispositis instructa. 

Long. 23, lat. 18, lat. isth. 7 n. T. IX, f. 11. 

Nearest to the small forms of C. punctulatufn, Bkeb. : possibly the same as C\ 
orbiculatum Delp. (Desm. Sub-alp. p. 107, t. VII, f. 46) nec Ralfs! 

79. C. sp. C. minus, late ovale, paullo latius quam longum; semicelluhe late ovales, mar- 
ginem versus ordine granulorum (granulis apicalibus maximis) instructa*, ventre laeves, 
reliqua parte minute granulat®; sinu angusto-lineari, profundo, extrorsum ampliato. 

Long. 20, lat. 18, lat. isth. 7 p. T. IX, f. 10. 

I am in doubt as to placing this form; it is undoubtedly near to C. perizosmum 
No. 77; possibly it might stand as var. y granulatum of that species. 

80. C. cuneatuml Josh. (Burm. Desm. p. 647, t. 24, f. 17, 18) var. Indiciim. Marginibus 
e basi dentatis; centro nudo; apicibus crenato-truncatis. 

Long. 39, lat. 45, lat. isth. 11 T. IX, f. 14. 

This is rather hard to identify, as Mr. Joshua’s figures are both obliquely drawn 
(f. 18 much so); the var. is more depressed than the type, without the central gra- 
nules; with semicells dentate from the basal angles upward to the apices, which are 
crenato-truncate. 

Central India. 

81. C. ptilotam^ n. sp. C. mediocre, quinta parte longius quam latius, depresso-ovale, seini- 
cellulae depresso-ovataa, lateribus rotundatae, tota raargine (ut mihi videtur) crenato- 
undulata3 (dorso sub-truncataB, medio paullo tumidae); rnembrana achroa, marginem 
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versus verrucis sub-quadraticis, circ. 18 in quaque semicellula, et centre granulis circ. 
7 annulo dispositis, 2 — 1 granulis cingentibus, omata. Sinu profundo, sub-lineari, 
extrorsuni anipliatu. A vertice ovale, centre paullo tumiduiu. 

Long. 54, lat. 43, lat. isth. 12 T. IX, f. 17. 

Probably nearest to the form of C. Ungerianum (Nag.) Archer described by 
Rbinsch (Contr. Alg. Fung. p. 84, t. XVI, f. 6) as Cos. oligogongrus; it is also close to 
C. gemmatum, Nob. (On Desm., p. 935, t. XVI, f. 6), [which is not, pace Wolle = 
C. triplicatum ejus (Desm. U. S., t. XIX, f. 3 — 6), as the centre of seinicell is doubly 
tumid; efr his f. 6, basal view of conjugating seinicell!]; and to C. nodosum, Anders- 
SON (Chloroph. Roslag. p. 14, f. 8). From all these it differs in many points of detail. 
That acute observer Dr. 0. Nordstedt asks, in litt., »Are the crenm at the margin 
really such as in the inner series?* I think not, the marginal elevations being rounded 
at apex, while the infra-marginal verrucas are distinctly truncate or rotund ato-truncate 
at their apices. 

Northern India. 

82. C. subquAsillas, Bocdt. (Desm. GrOnl. p. 25, t. I, f. 25) var. tropicum, n. v. 0. ovato- 
depressum, paullo longius quam latum; setnicellulte cuneato-depressa^ marginein versus 
urdinibus 4 granuloruin radiatim (usque ad 30 series) positis; centre tumido granulis 
raagnis et parvis irregulariter sparse. Paullo minor quam f. typica. 

Long. 64, lat. 60, lat. isth. 18 p-. T. IX, f. 15. 

In the typical form the radiating granules form about 20 series, the size being 
equal; in this there are about 30 series, increasing in size from the interior to thi 
margin; the mixture of large and small granules in the centre is noteworthy. 

Central India. 

83. Cos. sp. C. Cos. loevi Rabh. (1. c.) propius, sed glabra. 

Long. 23 — 29; lat. 22 — 26; lat. isth. circ. 10, crass, circ. 14 ft. T. IX. f. 16 

About twice the size of No. 7; membrane smooth. Wallich Mscr. No. 126, froir 
which the figure is taken. 

84. C. Tittaghurense, n. sp. C. roinutum; ovale, fere latum quam longum; semicellula 
acuto-ovales, latere aeuto-rotundat® ; membrana las vis; sinu aperto, externe ampliato 
Seinicellulaj a vertice ellipticaj; a latere fere orbiculares, incisura inediana late incurvata 
Zygospora? glabras, orbiculares, membrana crassa. 

Long. 13, lat. 12, lat. isth. 3, crass. 8, diam. zyg. 13 /«. 

T. IX, f. 19 (after Wax.licu Mscr. No. 165). 

Apparently between C. tinctum, Rales and C. bioculatum, Bbeb., from which i 
is separated by the acuto-rotuiidate sides, the sub-triangular sinus, and the globost 
zygospore. 

Tittaghur. 

85. C. medloglabram, n. sp. C. minus, circ. quarta parte longius quam latum, angulato 
ovatum; semicellulae sub-hexagonae, angulis ^uodice rotundataj, margine acute crenata; 
apice truncato-crenatar, membrana in centralem partem frondis glabra, latera versu 
subtiliter granulata; sinu lineari, asquale, extrorsum ampliato. A vertice visum ovale 

Long. 18, lat. 14, lat. isth. 4 ft. T. IX, f. 20. 
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This seems nearest to C. laciniatum, No. 43, from which it diifers in the sides 
being sub-rotund or somewhat acute, and in the granules being scattered, not con- 
centrically arranged. 

86. C. paradoxain, n. sp. C. sub-magnum, quarta parte longius quam latius, rotundatum; 
seiiiicellulic late ovales, lateribus rotiindatse; membrana juxta isthtnum lievi, in superi- 
orein partem 9 — 10 ordinibus granulorum obliquiter, vel in heptuncem, dispositis. 
Sinu aperto, interne rotundato, amplo, extrorsuin rotundato. A vertice visum late ovale. 

Long. 80, lat. 60, lat. isth. 34, cr. 44 ft. ^ T. IX, f. 22. 

Near to C. insigne, supra, but in this form the granules arc closer in apposition 
than in No. 57, and, moreover, in each transverse series there are 15 — 17 large gra- 
nules, while in the other there are only 8 — 10 in each row, also vertically there are 
the same number of rows in both. The semicells, in C’. imigne, are more globular in 
in front view than in this form. 

87. C. Norlmbergense, Reinsch (Alg. Frank, p. 113, t. IX, f. 2) var. mieroscopicnm (C. 
microscopicum W. B. T. in litt.). Var. minutum, fere ut in f. typica, sed apicibus 
paullo attenuatum. 

Long. 8, lat. 5.6, lat. isth. 2 ft. T. IX, f. 28 

This little form does not vary greatly in .size, and is frequent in British ga- 
therings. 

forma? Long. 12, lat. 8, lat. isth. 2.5 ft. T. IX, f. 43. 

Probably related to this species. 

88. €. stsarochondrum, Lkmaiuf. (Desm. Vosges, p. 20, t. 1, f. 1) var. orlentale. Forma 
typica differt apicibus non prolongatis, utroque latere apicum dente brevi munita, 
’stauros’ granulorum non centrale sed apicali, et apicern versus sine granula minora. 

Long. 26—40, lat. 22—34, lat. isth. 7—11 ft. T. IX, f. 23. 

C. gemmaturn var. ft, Wallich Mscr. No. 129. 

89. C. protelforme, n. sp. C. variabile, circ. iVj-plo longius quam latius, ovatum; semi- 
cellulae ellipticje; membrana glabra, punctata, vel minute granulata!, sinu aut lineari 
aut valde sequale aperto, externe ampliato; isthmo brevissimo, vel collo parvo simili 
(usque ad '/i* parte longius). A vertice visum ovale; a latere biglobulatum, sub- 
profunde constrictum) fide Wali.ich M.scr. No. 138). 

Long. 21 — 42, lat. 14 — 29, lat. isth. 6—8, crass. 16 (G. C. W. 1. c.). 

The form in which the isthmus is prolonged into a short neck Dr. Wallich 
styles a var.; this might be var. ft Wallichii. It is to be noted that this lengthening 
of the isthmus regularly occurs in certain Indian forms, in this and other genera. 

T. IX, f. 26. 

90. C. sexangnlare, Lund. (Desra. Suec. p. 35, t. II, f. 23) var. Bengalense. C. minus quam 
f. Suecica; angulis lateralibus sub-acutis, dorsalibus fere obliteratis; sinu profundo, 
isthmo contracto; a latere ct a vertice visum angustius quam f. typica. 

Long. 22 — 37, lat. 18 — 27, lat. isth. 5.6 — 8, crass. 13 — 20 ft. T. IX, f. 30. 

91. C. sequale, n. sp. C. sub-mediocre, 5-ta parte longius quam latius, obtuse sexangulare; 
semicellulro rotundo-triangulares, basi et apice rotundatie, medio paullo tumida*, lateri- 
bus in superiore parte paullo incavatis; membrana glabra; sinu profundo, angustissimo. 
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externe ampliato. A latere visum bi-globulatura; a vertice ovato-fusiforme, lateribus 
in medio tuinidis, apicem versus paullo incavatis. 

Long. 29 — 45, lat. 24 — 37, lat. isth. 7 — 10. crass. 17 — 25 fi. T. IX, f. 31. 

Near to C. granatum Dblp. (p. 107, t. VII, f. 46 — 48) in Desm. Sub-alp. (non 
auctorum) but differs from this in side and end aspects. Also Wallich, Mscr. No. 157. 
C. seabraa, n. sp. G. mediocre, fere tarn longum quam latum, quadraticum; semi- 
cellulee pamllelogrammiformes; angulis parum rotundatis, (lateribus et apice fere rectis), 
apicibus truncatis; sinu profundo, lineari, angusto, extrorsum parum ampliato; mein- 
brana dense verrucosa, scabra; granulis in exteriorein partem parum radiatirn positis, 
quuraque laterum versus conglomeratis, ’rosettas’ efficientibus, instructa. Pars centralis 
frcyidis juxta isthmum Isevis. A lat. et a vert, non observatum. 

Long. 49, lat. 52, lat. isth. 20 it>. T. IX, f. 32. 

98. 0. orientate, n. sp. C. sub-mediocre, quinta parte longius quam latius; late pyrarai- 
datum; semicellulse rotundo-triangulares, basi et apice rotundata*, medio non tumidn^ 
lateribus supra basin paullo incavatis; sinu brevi, lineari, externe valde ampliato; mem- 
brana glabra. Corpora amylacea dua in quaque semicellula. A vertice visum ovale; 
a latere ovato-lanceolatum, medio vix constrictum. 

Long. 43 — 65, lat. 36 — 55, lat. isth. 18 — 26, crass. 18 — 28 ft. T. IX, f. 85. 

94. C. Baneegnngense, n. sp. C. minus, circ. I'/g-plo longius quam latius; semicellulte 
rotundato-triangulares, angulis rotundatae, lat('ribus incavatse; sinu lineari, profundo, 
angusto, externe ampliato; membrana glabra aut subtiliter punctata. A vertice visum 
ovale; a latere lanceolatum, modice constrictum, apice rotundatum, apicem versus la- 
teribus incurvatis. Zygospora sphmrica, mediocris, superficie cum multis prominentiis 
rotundatis plena, circ. 9 apud marginem visis. Raro semicellulse paullo in centre tu- 
midse, annulura granulorum ferentes {li ornatum). [Forsan C granatum Delp. (Desm. 
Sub-alp. p. 100, t. VII, f. 16 — 21) non Br^b. nec auct.] 

a et (i. Long. 25 — 32.6, lat. 19 — 24, lat. isth. 6 — 8.6, crass, circ. 16, diam. zyg. 
29 ft. T. X, f. 13. 

From Dr. Wallich’s sketch, Mscr. No. 131, there appears to be but one amylum 
corpuscle in each seraicell. Dr. W. says that the conjugating fronds assume the ap- 
position shown in a and a'. The mature zygospore is reddish-brown in colour. 

95. C. dnlcifemm, n. sp. C. submediocre, tam longum quam latum, truncato-ovatum; semi- 
cellulse late flabelliformes; angulis basalibus sub-truncatis, lateribus sinuato-inclinatis, 
apicibus truncatis; membrana granulata, margine series 6 — 7 concentricas granulorum 
minutorum prsedita, in centro cujusque semicellulse tumore parvulo, annulo granulorum 
ornato, instructa. Sinus apertus, ainplus, triangularis, profundus. A vertice visum 
lanceolatum, apice truncatum, modice constrictum; semicellulis truncato-ovalibus — a 
vertice lanceolatum, medio truncato-tumidum, verticibus truncato-rotundatis. Corpora 
amylacea singulatim locata. 

Long. 39 — 42, lat. 40, lat isth. 13, crass. 20—21 ft. T. IX, f. 39. 

This form in Wallich Mscr. No. 189, is named Euastrum ancejm, but as it is 
not a Euastrum, and as Lundell has appropriated the specific name, this falls. It 
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seems near to the little »Co8. ap.» Reinsch (Alg. et Fung. p. 8.^, t. XVl, f. 9), but 
is much larger and also ornate. 

Mungulpore, .S Nov. 18.55; rare. G. C. W. 

96. G. scntellum, n. sp. C. submediocre, tarn longum quam latum, depresso-ovale; semi- 
cellulte fere semicirculares, apice paullo depressie, lateribus e basi rotundatse, margine 
sinuato-crenatte; merabrana subtiliter punctata, inarginem versus verrucis (circ. 18 in 
quaque semicellula) pra*dita; sinu linear!, angustissimo, profundo, externe vix arapli- 
ato. Nuclei amylacei bini (sec. cl. Wali.icii tlelineati). 

Lat. et long. 37 — 44, lat. isth. 11 — 13 ,u. T. IX, f. 38 (after Waduch, Mscr. 
No. 13,3). 

97. C. pseiido-Broomel, Wolle (Desm, U. S. Amer,, p, 86, t. LI, f, 36, 37), 

Long. 33, lat. 29, lat. isth. 12, crass. 16 « (Wallich, Mscr, No. 145). 

T. IX, f. 41. 

sFronds varying from the extreme quadrangular shape figured, to orbicular, or 
n(‘!irly so. Side view, segments orbicular, somewhat compressed (occasionally) at centre 
of segments, ends rounded. End view linear, ends suddenly truncate and flattened 
in the (|uadrangular varieties,* G. C. W, I have never seen any variation in this 
sjiecies except that sometimes the superior angles are much more rounded than at 
others. The arrangement of the gi’anules is much like that in C. reniforme (Ao.) 
Aucii. (i eovipressum Nohdst. (Alg. N. Z, t. V, f. 5), cfr No. 137, 

98. C. impressulum. Ei.fvino (Finska Desm. p. 13, f. 9); O. Menephinii forma Reinsch 
(Contrib. p. 88, t. XII, f. 12a); vix Dr Bary (Conj. t. VI, f. 34); idem forma cT 
Boldt (Desm. GrOnl. p. 13) f. minor: 

Long. 16, lat. 12, lat. isth. 4..5 p. T. IX, f. 42. 

99. C. moniliforine, (Tori*.) Rai.fs (Br. Desm. p. 107, t. XVII, f. 6; 7'es.sarthronia monili- 
formis, Turd. Mem. du Mus. XVI, p, 310, t. XIII, f. 18; Diet. Sci, Nat. Veg. Acotyl, 
t. VII, f. 1; 2'esmrarthra monilifoi’inis, Erhb. Abh. 1835, p. 173; Inf. p. 145, t. X. 
f. 20; etc.) foriniB: 

Long. 26, lat. 15, lat. isth. 2 ,« W. B. T. 

» 27, » 16, » » 5 » » 

» 23, * 11, » » 3 » G. C. W. 2. 

* 23, » 12, » » 5 » » 1. 

T. IX, f, 44, 45 (also Wali.ich, Mscr. No. 140, 1 and 2). 

Hab. 1. Raneegunge, July 1855; 2. Mungulpore. 

100. C. pulchelluin, n. sj). C. mediocre, circ. sexta parte longius quam latius, depresso- 
ovatum; semicellula; rotuiidato-quadraticse, angulis totis rotundatis, ventre paullo tu- 
mida*, dorso leviter truncato-curvatfe ; membrana granulata, excipe partem ju.xta 
isthmum, granulis in lineas obliquas (dextr. et siriistr.) in heptnneem ordinatis, 
lineis in max. diam. circ. 16; sinu lineari, Jingusto, parum profundo, extrorsum 
ampliato. A latere visum late bi-ellipticum; a basi visum rotundato-quadraticum, 
lateribus et apicibus rectis, angulis rotundatis; granulis radiatim dispositis. Nuclei 
amylacei bini. 

■Long. 46, lat. 39, lat. isth. 13. crass. 24 «. T. IX, f. 46 
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Near to C. ps.-Broomei Wolle (cfr No. 97) but differs in the far greater num- 
ber of lines of granules, the granules themselves being much smaller than in that 
species. C. margantiferumf Walt.ich Mscr. No. 146 A. 

101. C. tetrophthalmuiii, KOtz. (Pandurella U trophthalma Ktz. in litt. apud Mengh.; Hetero- 
carpella tetrophthahna Ktz. Synops. p. 597, f. 87 ; Euastnim Mrophthnlinuiii, Ktz. 
Phyc. Germ. p. 136; Cosmarium tet'in Bkeb. in litt. 1846) formie IndictD: 

a. Long. 96, lat. 64, lat. isth. 23 p. T. IX, f. 47. 

b. » 59, » 39, » » 13 » Wau.ich, Mscr. No. 150. 

Hab. a. Northern India, Sikhim?; b. Bengal, G. C. W. 

102. C. sp. {con.sper.'suui? C. comperso Halfs, li rotundato VV'ittr., accedcns). 

Long. 50, lat. 43, lat. isth. 13 p'f? Wai.lich Mscr. No. 146 B. Forma moustrosa, 
apud cl. Wallich; facsimile. T. IX, f. 48. 

I am not at all sure of these dimemions, as no data are appended to V\’ai,i.iCii' 8 
sketch. The monstrosity is very peculiar, in fact unique, the two subsidiary seg- 
ments proceeding at right angles from the side portions of the central frond. The 

general appearance of the central frond is much like Wittrock’s var. in Skarid. 
Desm. f. 4. 

C. conspersmu Kalfs /V rotutidatun Wittr., f. BoldtiL Nob. (»fornia» Boedt, 
Desm. GrOnl. p. 26, t. II, f. 27, 1888). 

A form exactly like this appears from the Himalayas (ex IJtrivularia sfellari, 
comm. G. v. L.); it is a little smaller than the Greenland form. long. 65 -68, lat. 
46 — 49 //. Two specimens observed. 

lOS. 0. spiculiferum. n. sp. C. minus, tertia parte longius quam latum; anguhito-circulare; 
semicelluhe indistincte 9-gona;, dorso elliptiro-pentagona*, lateribus bi-angulata*; 
angulus unusquisque spiculo bvevi unico inunitus, sed angiilus apiealis tubermlos 
duos breves conicos pra'bet; in centre quaque semieellula tuberculos parvos duos 
habet, ventre semicellularum inflato; reliqua membrana Itevi; sinu jn’ofundo, angusto, 
externe non ainpliato. A latere visum paullo constrictum, semicelluUe angulato- 
ovales; a vertice elongato-truncatum, quasi 6-angulatura; arigulis medianis indistinctis. 

Long. 27 — 40, lat. 22 — 31, lat. isth. 10 — 14, crass. 16 — 18 p. T. IX, f. 49. 

C. geinmatwn (type) Wallich, Mscr. No. 139. Nearest to C. Warmingii Borg. 
(Des. Bras. t. IV, f. 34) but is much more angular. 

104 . C. IndicuiDj n. sp. C. minus, tain latum quam longum, suli-cinaihire; semicelluhe 
dolabriformes, dorso semicirculares, biisi rostratie, jiroductie, dejectie; margine crenato- 
granulatoi; membrana granulosa, tumoi-em centralem annulo gramiloruin (6 — 7) orna- 
tum habens; sinu araplo, sub-profundo, triangulari, extrorsum constricto fere occluso: 
apicibus semicellularum deiitibus erectis 4 armatis. A vertice \isum oblongo-trun- 
catum, medio tumidum; a latere mediocriter constrictum, sinu rotundato, seuiicellul:e 
globosm apice truncatie. * i 

Long, et lat. 22, lat. isth. 12, crass. 15 p. T. IX, f. .’)(> (also Walligiii Mscr. 
No. 279). 

From Wallich’s drawing it appears that each semicell contains (wo ainylum 
corpuscles. It seems closely related, in general outline, to 6'. vosiratum TlRXF.r 
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(Some Desrn. p. 935, t. XVI, f. 6), but differs therefrom in the basal angles, mem- 
brane and tumidity, isthmus and sinus. 

106. C. gradatum, n. sp. C. submcdiocre, paullulum ktius quam longius, late ovale; semi- 
cellul® late flabelliformes, centro tumida*, dorso semicireulares, angulis basalibus sub- 
reetaj; margine emarginato-ineisa (vel in rugositatibus latis secta — circ. 16), emar- 
ginatiunibus ipsis plerumque incisis; inembrana glabra; sinu profundo, angusto-cune- 
ato. A vertice visum acute-ovale, centro tumidum; a latere inodice constrictum, 
semicellulae longe ovales, medio tumidaj, vcrrucibus conspicientibus tgradatiim ordi- 
natis (ex quibus nomen speciei). Zygospora globosa, processubus longis ad apices 
trifidis (apud marginem circ. 12) anuata. 

Long. 44, lat. 47, lat. isth. 11, crass. 19; zyg. diam. s. acul. 27, c. acul. 44 ft. 

T. X, f. 1 (also Wallich Mscr. 269; zyg. No. 276). 

In this species the apex is sometimes sub-truncate. 

106. C. depressum, (NAo.) Lund. (Euastrum {Tetracanthium) depressum, Nageli, Einz. Alg. 
p. 114, t. VII c, f. 2; Cos. depressum Lund. Desm. Suec. p. 38; non Bailey) var. 
granulatum. Parvum, magis depressum, superficies minute granulata (sec. Wallich 
Mscr. No. 155). 

Long. 20.6, lat. 25, lat. isth. 6 p. T. X, f. 3. 

Smaller and more depressed than the type. ^Covered with very delicate tubercles 

(granules) which give a rough appearance to the edge», G. C. W. 

a typica. I have the typical form of C. depressum \ comm. G. v. L., from Kha- 

sia, upon the river Brahmaputra (ex Utrimlaria sp.), and from East Bengal (ex* 
Utr. Jlexuosa); both from the Stockholm Museum. 

107. Cos. sp. (C. punctulato Bheb. accedens) foi'ma monstrosa. 

T. IX, f. 52x600, after Wallich Mscr. No. 152, facsimile. 

This very curious monstrosity has two aborted cells proceding from the dexter 
and sinister sides of the isthmus of a normal semicell. 

108. C. Barrackporeanum, n. sp. C. submcdiocre, tertm parte longius quam latum; clepsydri- 
forme; seraicellulas late ovat®, e basi leniter diktat®, apice rotundat®, margine cre- 
imto-undulata!; mernbrana juxta isthmum l»vi, in suiieriore parte semicellularum serie- 
bus tribus granulorum concentrice ordinatis instructa; simi valde aperto, brevi, rotun- 
dato, extrorsura araplissimo. A latere visum fere ut a fronte sed paullo compressum. 

Long. 42, lat. 31, lat. isth. 16. crass. 24 p. T. X, f. 4. 

Barrackpore. 

100. C. oocldentale, Nob. {C. gemmatum, Turner, Some Desm. p. 935, t. XVI, f. 5 — non 
Cos. {EuH) gemmatum (Breb.) Ktz., Ralfs’ Br. Desm. p, 87) var. ornatum, n. v. 
C. cum duabus (non trihus) seriebus granulorum marginalium, et ventre semicellu- 
larum cum granulis vel nodulis in lineas duas (circ. numero 3 et 4) concentrice po- 
sitis ornato; reliqua ut in f. typica. 

Long. 46, lat. 42, lat. isth. 18 p. T. X, f. 5. 

My friend Dr. Nordstkdt has suggested that, to avoid confusion, it will be well 
to change this name; I do so accordingly. Cfr note under No. 81, a species some- 
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UO. C. bMeirerttni) n. sp. C. submagnum, circ. lV»*plo longius quam latius, ovalu; semi- 
cellulaa late ovales, angulis basalibus aut rotundatae aut sub-au^utae, apice rotundatm; 
membrana tcnui, iiodulis magnis in series obliquas ordinatis (unumquaque in centre 
raaculam habens), preedita, et inter nodulos bacciformes inodice punctata. A fronte 
series nodulorum circ. 10. A vert, et a lat. non observatum. Sinu cuneato, modice 
aperto. 

Long. 74, lat. 52, lat. isth. 20 /u. T. X, f. 8. 

Cfr C. insigne, No. 57. 

111. C. maeroopornni, n. sp. C. iniuutuin, circ. Vj‘plo longius quam latum, sub-quadrati- 
cura; semicellulae depresso-quadratae, basi rotundatae, lateribus et apice paullo in- 
curvatae; angulis superioribus caesis; in centre tuberculo parvo instructae, paullo tu- 
raidae; membrana glabra; sinu angusto, lineari, exteme parum ampliato. A latere 
visum semicellulis pyriforraibus; a vertice ovale. Zygospora magna, sphaerica; mem- 
brana iniqua, crassa. 

Long. 13, lat. 9, lat. isth. 4.0, cross. 6, diam. zyg. 19.5 T. X, f. 11 (and 
Waluch Mscr. No. 161). 

sSporangiura orbicular, surface somewhat uneven, central mass pale green, radi- 
ate. 'I'hc capsule of a pale reddish yellow,> G. C. W. This zygospore in size is 
somewhat near to that of C. melanosporuvi Archer (sp. ined., fide J. Roy in litt. 
c. ic.), but the frond differs. Cfr No. 54 supra. 

112. C. rectosporum, n. sp. C. minus, circ. sexta parte longius quam latitis, truncato- 
ovatimi; seiuicellulai truncato-pyrainidataj, lateribus et angulis rotundatm; membrana 
glabra; sitiu angusto, lineari, extrorsum parum ampliato; a vertice visum compresso- 
c»vii]c. Zygospora magna, quadratica, angulis rotundata; membrana crassa. 

Long. 29, lat. 24, lat. isth. 5 (usque ad 3.5), crass. 12, lat. zyg. 28 T. X, 

I It; (sec. Wai.licii Mscr. No. 164). 

'I’he quadrate zygospore is very curious. Waluch says of it — »Enelosed with 
the segments in a common mucous matrix. J^our fronds seem concerned in tbe for- 
mution of this one sporangium.* This fact seems very extraordinary! In front view 
the frond resembles C. tithophorum Nordst. v. major Racid. (Desin. nov. 1889, p. H, 
t. V, f. 9), but the other views essentially differ. 

118. C. octagonnni, u. sp. C. minus, fere tarn longum quam latum, octagonum; semi- 
cellula; quadratica*, basi rotundata?, angulis superioribus espsis, apice et lateribus 
paullo incurvata*, ventre tumidae; membrana glabra; sinu lineari, extrorsum vix aperto. 
A vertice visum fusiforme; a latere angulato-lanceolatum. 

lA)ng. 15, lat. 14, lat. isth. 4—5, crass. 5—6 p. T. X, f. 12 (and Wallicb 
M scr. No. 202). 

Near to C- condnnum (Rabh.) Reinsch, Alg. Fi-ank. p. 110, t. IX, f. Ill, but 
with sides and apices incurvate, not straight; it also differs in being centrally tumid; 
it differs from C. Meneginnii Breb. in the vertical and lateral aspects. This species 
often forms filaments of 3 — 7 fronds. 

114. C. sparsttin, n. sp. C. submediocre, vix r/»-plo latius quam longius, late ovale; semi- 
collulas dolabriformes ba^j deiect® acutae dorso depresso-rotundata;. ventre paullo 
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tumidse; membrana subtiliter et dense punctata; sinu acuto triangulari, externe con- 
stricto fere occluso. A vertice visum ovali’-ellipticum apicibus attenuatum sub-den- 
tatum. Zygospora globosa, prooessubus brevibus capitatis munita. 

Long. 25, lat. 32, lat. isth. 10, crass. 11 — 14, diara. zyg. c. acul. 46, s. acul, 
33 (M (sec. Waluch Mscr. Nos. 169 et 176). T. XIX, f. 13, 16x700. 

Apparently nearest to Nos. 16 and 69 of this memoir; it is a member of the 
series containing C. obsoletum, Hantzsch; C. ellipticum, Delp., etc. 

115. G. promlnens, n. sp. C. ininutum, quarta p£A*te longius quam latius; seraicellulie 
ovules, granulum vel tuberculuin unicum in ventre habentes; membrana glabra; sinu 
triangulari, acuto, externe valde arapliato. A vertice visum ovale; a latere modice 
constrictum, incisura inediana sub-acuta, semicellulaj globosse. 

Long. 15, lat. 12, lat. isth. 4 — 5, crass. 9 f* (also Walmch Mscr. No. 154). 

T. X, f. 7. 

The front and lateral views are much like C. bioculatum Breb. var. omphalum 
ScHAAR. (Des. Hung. p. 270, t. I, f. 9), but the vertical aspect differs in being 
broadly oval. 

116. G. ambonatain, n. sp. C. minutum, circ. 1’/, longius quam latius, octagonum; serni- 
cellula) sub-quadrata?, basi rotundatue, angulis superioribus csesis; angulis lateribus 
apicibusque incavato-sinuatis; setuicellulue in centro paullo tumescentes, tuberculo 
unico instructir; membrana glabra; sinu profundo, lineari. A vertice visum ellipti- 
cum; a latere modice constrictae, semicellulis sub- globosis. (Forsan ft umbonatum 
C. Meneghinii?) 

Long. 13, lat. 9, lat. isth. 4, crass. 7 ju (also Walligh, Mscr. No. 156). 

»The8e tubercles do not appear to be constant, as some specimens, having exactly 
the same dimensions, and with the other characters similar, are deficient in these 
appendages,* G. C. W. 

T. X, f. 10. 

117. G. Gkmbiieam, Cooke and Wills (in Grevillea, p. 91, 1880) f. minor 

Long. 25, lat. 17, lat. isth. 7 ft. T. X, f. 15. 

This species is separated from C. venustum Breb. with some doubt; the only 
difference being that the sides of C. cambricum are more regularly inclined to the 
apex, and the undulations are smaller than in the other species. 

118. G. venustam, Breb. (Liste, p. 124, t. I, f. 3), formas: 

Long. 19, lat. 12, lat. isth. 4 T. X, f. 20. 

» 28, » 17.5, » * 4 » > » f. 24. 

The latter is very near to Didym. (Cosm.) Brauni, Reinsch (Algeufl. p. 116, 
t. X, f. Ill c), the truncate forms of which are but forms of C. venustum. It is 
interesting to note that Lundell (Desm. Suec. p. 23) has observed a filamentous 
form of this species. 

format Long. 21, lat. 14.6, lat. isth. 4 p. T. XI, f. 2. This nas the 

apices faintly refuse. 

forma? Long. 25, lat. 14, lat. isth. 4.6 T. X, f. 19. These two plants 

much resemble each other, except that the latter is longer and more attenuate; pos- 
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aibly they are aberrant forms of Euastrum crassicolle Lund. (Desm. Suec. p. 23, t. II 
f. 8), the apices bring a little incavate. 

119. C. pnsillam, Bkeb. (Euastrum pusillum, Brbb. Liste p. 125, t. I, f. 7; Cos. pusillum, 
Archer in Prit. Inf. p. 731), var. retasum; apicibus incurvatis. 

Long. 13, lat. 11, lat. isth. 4 .</. T. X, f. 25. 

This little form diifers somewhat from Breb.’s figure, in being a little longer 
than broad. 

fornal Long. 12, lat. 13.6, lat. isth, 5 T. X, f. 26. 

120 . C. granatam^ Bbbb. (in Rales’ Br. Desm. p. 96, t. XXXll, f. 6). 

Long. 21, lat. 17, lat. isth. 5 

» 1^4, » 19, » » 6 » Frond smooth, basal angles a little more round- 

» 20, » 16, » » 4.6 » ed than in Ralks’ figure. 

» 26, » 20.6, » » 6.7 » 

— — forma. Nordst. (Desm. Gr5n. p. 7, t. Vll, f. 1?). 

Long. 31, lat. 20, lat. isth. 6 ju. T. X, f. 27. 

The forms of this species appear to be common in Bengal; 1 have it also ex 
Utricularjia stellari, from Malabar, comm. G. v. L. 

121. C. abrnptnin, Lund. (Desm. Suec. p. 43, t. 11, f. 22) /i Gostyniense Racib. (Desm. 
Polon. pi. 24, t. 11, f. 13), sed membrana achroa. 

Lon^. et lat. 13, lat. isth. 4 lu. T. XI, f. 8. 

122. C.l sp. j C. parvum; semicellulae, a basi visa*, indistinete octagonae; apicibus late 
trlanguliiribus, medio protruso; super quumque angnlum tuberculo minuto instructse. 
Zygospdra globosa, processubus parurn longis, apice bifidis, apud marginem 12 — 13 
visis, armata. A fronte a G. C. W. non observatum. Kuastri sp.? 

Bas. cell. lat. 20, lat. isth. 7, crass. 13, diain. zyg. c. proc. 35, s. proc. 25 u. 
T. XX, f. 8 (fide G. C. VV. Mscr. No. 194). 

123. C.l sp. C.? zygosporam egregiam habens. Zygospora rotundato-triangularis; a fine 
visa fere orbicularis; processubus brevibus tenuibus minute sub-capitatis arltiata, circ. 
15 apud marginem positis. Semicellula; longe elliptica*, glabra?, medio tumidic. 

Bas. cell., lat. 20.6, crass. 12; zyg. long. c. proc. 30, s. proc. 19; long. proc. 5.6 ju? 
T. X, f. 62 (tide G. C. W. Mscr. No. 153 n)x circ. 600. 

124. C. Meneghinii, Bred, (in Rales’ Br. Desm. p. 96) f. tricrenata {Euastrum crenulatum 
Nag. Einz. Alg, p. 120, t, VII a, f. 7 c). 

Long. 18, lat. 13, lat. isth. 4 />. T. VIII, f. 25. 

Bengal; also from the same district, e.\ Utricularla flexuosa, comm. G. v. L.; 
this is of larger size 1. 26 — 29, lat. 18 — 20 

f. typica (Ralfs 1. c. t. XV, f. 6). 

Long. 26, lat. 20, lat. isth. 5 fi. 

Bengal, G. C. W. 

126. 0. puteale, n. sp. C. parvum, vix lV»"plo longius quam latum, ovale; semicellulaj 
longe ovatae vel seraicirculares, apice trudcata*, angulis basalibus sub-acute et superi- 
oribus late rotundatis; marginem versus aculeis parvis (circ. 15) et apice (circ. 6) 
instructip, inarginc laterale seriem duplicetn aculeorum parvornm (5 binatim vel 
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gcminatim) habentes; reliqua mernbrana glabra; sinu Itneari, anguato, parum uxteme 
ampliato. A latere visum modice constiactum; seoiicellulee sub-globosa; aculeis in 
ordines perpendiculares pusitis; apice trimcatom. 

Long. 35, lat. c. ac. 25, lat. isth. crass, 20, long, aciil, 1 T. VIIl, f. 31. 
— f. munita. Forma parva, aculeis in seriem brevem circa partem ventralein, 
vel interna parte btusis (quaque latere 3 4) ordinatis munita. 

Long, et lat. 22, lat. isth. 6 T. XXII, f. 9. 

But for the fact that the central part of the scroicelbt is not protuberant, this 
little plant might rank as a Xanthidium, sub-gen. Micracanthum, Nob< 

19$. C. Joshnia, Nob. (C. hotrytis v. Indicum Josh. Burm. Desm. p. 645, t. XXIV, f. 19). 

Long. 82 — 89, lat. 57 — 62 /u. 

This seems to me to be larger than C. hotrytis, and the arrangement and size 
of the granules totally differ. 

Eastern Himalayas, ex Utricularia stellari, comm. G. v. L. 

197. C. Brebtssonif, Me.ngii. (Synops. Desm, p. 219, 1840; Ralfs Br. Desm. p, lOV, t. XVI, f. 3). 

Himalayas; also Roy in Dickir’s Himalayan Algse. 

198. C. sp. 

Long. 44, lat. 42 

Probably a variety of Cos. Neapolitanum Balsamo (Alghe del Gomm. di Napoli in 
Atti della R. Acad. fis. e mat. di Napoli, vol. I, ser. 2, p. 39, t. II, f, 14), bot with the 
superior angles more rounded; the granules on the cytioderro are vertically arranged 

Khasia, ex Utricularia sp., G. v, L. 

T. XXIII, f. 10. 

199. C. sp. 

Long. 35, lat. 32 ju. 

This may be a variety (or even the type?) of Cos. quadraugulatum Hantzsch (in 
Rabh. Alg. No. 969; Rabh. FI. Eur. Alg. p. 170, 1868), it closely resembles an icon 
kindly sent to me in litt. by Dr. O. Nobdstedt, of which this seems a minor form. 

Khasia, as preceding species. 

As suggested by Rabh. 1. c., Hantzsch’s sp. may be a var. of C. Broomei Thw., 
which idea the tumid centre seems to confirm, but it differs from the type in being 
finely granulate. 

190. C. siglllatam, n. sp. C. sub-mediocre, circ. l*/ 4 -plo longius quam latius, oblongo- 
quadraticum; semicellulis sub-quadraticis, angulis superioribus rotundatis, basalibus 
protento-rotundatis in apice acuto terminatis; margines granulatse, granulis ordinotim 
sub-verticaliter positis, sed prope isthmum utroque latere ordine singula granulorum 
munitee; central! parte semicellularum l®vi, at tumore circulum granulorum ferente 
ornata. A latere, late lanceolatum, apicibus rotundato-truncatis. 

Long. 40, lat. 24 /n. T. XXIII, f. 11. 

In general outline it is near to C. incisum Racib. (Des. Polon. p. 14, t. X, f. 7), 
but the acutely prolonged basal angles and the peculiar ornamentation separate this 
from all known forms. 

East Bengal, from Utricularia Jlettuoaa, G. v. L. 
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181. (5. pseudogranatnin, Nordst. (Desin. Bras. p. 211, t. Ill, f. 27, 1869), f. media, NoRUSt. 
Eastern Himalayas, from Utricularia stellaris, G. v. L. 

Long. 42, lat. 22, lat. isth, 8.6 f*. 

IS2. 0. pulcherrimum, Nordst. (l)esm. Bras. p. 213, t. Ill, f. 24), « typiea. 

Long. 41, lat. 29, lat. isth. 9 

Like the Brazilian plant, this is much smaller than the Swedish form described 
by Lundell, Desrn. Suec. p. 34, which is l‘/j, times larger. 

East Bengal, from Utricxdaria Jlexuosa, G. v. L. 

183. C. quadrum, Lundell (1. c. p. 25, t. II, 1. 11, 1871). 

Long. 64, lat. 56, lat. isth. 27 ,u. 

East Bengal, with the preceding sp. 

134. C. phaseolus, Breb. (in Menoh. S 5 mops, p. 220, 1840: Kales Br. Oesin. p. 106, t. 
XXXII, f. 5). 

Long. 31, lat. 28.5, lat. isth. 8 

East India, ex Utricularia fasciculnta, G. v. L. 

135. C. pyramldatum, Brer, (in Rales Br. Desm. p. 94, t. XV’, f. 4 a b c, non d c f ; l*l~ 
thiscus an(fulosus Ktz. Phyc. Germ. p. 129; Sp. Alg. p. 162; Cos. ovale, ex p.. Kales 
in Annals and Tr. Bot. Soc. Edin. 1844). 

Long. 57, lat. 35, lat. isth. 11 
Himalayas, ex Utricularia stellari, G.' v. L. 

186. C. craspedopleurum, n. sp. C. parvum, circ. I’/a-plo longius (piam latum, ninbitu 
sinuato-undulatmn, modice constrictuin, sinu sublineari extrorsum paullo arapliato; 
semicellulis circularibus, raargine undulatis, crenis circ. 15, apud quamque undula- 
tionem costa elevata 6 — 7 verrucarum radiantium constituta, in media parte* tumore 
circulari granulis circ. 10 instructo, ornatis. Sp. inter C. suh-a'enatum Hantzsch et 
C. heliosporum Maskell. 

Long. 48, lat. 32, lat. ist. 14 yf/. T. XXIII, f. 14. 

This little plant has the form of Hantzsch’s species with the peculiar markings 
of the New Zealand one; it is larger than either. 

East Bengal, ut supra, comm. G. v. L. 

137. C. renlforme, (Agdh.) Arch, /i com'pressnm Nobd.st. (Alg. N. Z., p. 146, t. V, f. 5). 
Long. 52, lat. 49, lat. isth. 17.5 
Malabar, ex Utricularia stellari, G. v. L. 

In a form-classification Cosiiiarium might be divided into 3 sections, with 7 sub- 
genera, thus: 

Section I. Frond oval or circular, more or less, in general outline. 

Sub-gen. A. Cyclldium {xvxXog = circulus). Seraicells hemispherical. 

Typ. sp. Cos. Kalfsii, cristatuin. 

Sub-gen. B. Nephridlum (y^yjpoj; — ren). Semicells oval, elliptic, or reniform. 

Typ sp. C. cucumis, margaritiferum, tetrophthalmum. 

Sub-gen. C. Pyramldium (nvpafdg = pyramis). Semicells pyramidal. 

Typ. sp. C. botrytis, ovale, granatum. 

K. St. Vet. Aked. Hendl. Bead. 35. N;o 5. 
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Section 11. Frond biglobate. 

Sub-gen. D. SphnridiQin (aifatptt = globus). Semicells nearly or quite globular. 
Typ. sp. C. nioniliforrae, praegrande, globosuin. 

Section 111. Frond angular, or angularly rounded. 

Sub-gen. E. Telrldium (rtrpa = quatuor). Semicells more or less quadrate. 

Typ. sp. C. conspersuni, Brooraei. 

Sub-gen. F. Gonatldlam (ymvia — angulus). Semicells 6- or poly-angular. 

Typ. sp. C. sexangulare, Meneghinii, ex pt, protractum, Sinostegos. 

Sub-gen. G. Teinidiom (rtit^co — produce). Angles produced at either the apex or 
base of the sernicell. 

Typ. sp. C. porreqtum, pileigerum. 

Of this latter subgenus two sections might be made, one to include species like 
C. potrectum, the other might embrace such plants as C. pileigerum, Kanitzii, paeudo- 
taxiehondrum, ubsoletum, etc. 


Gen. 16. Euastrum. Ehrb. 

(Alih. Berl. Akad. p. 82, 1831, mat. char.; lUi-rs, emend. Br. Deam. in Annals p. 187, vol. XIV, 1844; Br. 
Desm. p. 78, 1848, et auct. ; inclus. Ettcosmium, NXo., Einz. Aljf. p. 120, 1849 = Didyinidii snb-gen. Retnsch 

Alg. Frank, p. 122, 1867). 

1. E. snblntegmm, Nordst. (Desm. Bras. p. 216, t. II, f. 8), var. Indicum. E. in scia- 
graphia fere ut in specie NoiiDSTF-imi sed paullo majus, juxta isthmuin turaoribus 
(granulatis vel punctatis?) parvis et paullo supra tumore mojore instructum. Mem- 
brana punctata. 

Long. 60, lat. 40, lat. isth. 10 g. T. VII, f. 17. 

2. E«. Terrncosam, Ehrb. (Abh. Berl. Ak. 1833; Inf. p. 162, 1838; Coe. comutuvi, Corda, 
Aim. Carlsb. Obs. p. 243. t. V, f. 30, 1839; Coeni. verrucomm, Menoh. Synops. p. 222, 
1840; Enaet. papulo.mm, KOrz. Phyc. Germ. p. 135, 1845; p. 172 Sp. Alg. 1849). 

a. typlcnni. Speciminibus Europads consiraile. 

fi. Wallicliianuin, Non. = var. (i Wallicii (Beng. Desm. p. 282, t. XIV, f. 5 — 7). Long. 
75 — 79, lat. 74 — 80, lat. isth. 23, crass. 35 — 38-.n. Var. lobulis valde incisis 
(VVaelich, Mscr. No. 197). T. XI, f. 9. 

y. simplex, Josii. (on Pe-sm., J. Bot. 1885, p. 34, t. 254, f. 2), forma tameseens, n. f. 
Simplex, vix lobatum, npice sub-acuto incavatum, apud angulos superiores rotun- 
(Intnm; margine apicein versus incurvata; superficie dense verrucosa, tumore cen- 
trali unico ornata. 

Long. 80, lat. 78, lat. isth. 21 T. XI, f. 9*. 

Hah. li, Bengal; a and y, Northern India. 

It is noteworthy that w'hile all other forms of E. verrucosum fall under the sub- 
genus Enrosmiiiin (efr Nau. Einz. Alg. p. 120), the var. df Wam.ioh is deeply incised 
at the apex — this causes some doubt as to its really being a true variety of E. vei'ru- 
vomm. 

S. E. turglduni, Walmch (Desm. Beng. p. 283, t. XIV, f. 17, 18, 1860). 

«. typiciim, Waluch 1. c. 
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Long. 120 — 135, lat. 80 — 97, lat. isth. 22 — 30, lat. lob. 50 — 56, craM. 

44 — 50 ft. Wallich gives long. 127, lat. 97 ft. (Also W. Mscr. No. 193). 

T. X, f. 28 a— d. 

tininoTiL Nob. (Desni. Insel Banka p. 14, t. II, f. 22). F. lobo polari ad apiccin 
truncato, paullulum convexo — tumore cer.trali unico ornata. 

Jjong. 100—120, lat. 75—80, lat. isth. 25—32 ft. T. X, f. 29. 

Gbunow’s fig. gives long. 140, lat. 106, lat. isth, 38 ft. 

forms bltumlda. F. tunioribus duobus (•entralibus ornata; tuinores ntro- 

bique isthmi (paullo supra fines sinus) transversatim positi. Specimen unicum mihi 
visum. Icon omissa; in lineainentis ut in fi. 

Both these were found by me in the remnant of Dr. Wallich’s gatherings; of « 

I only saw 3 specimens. 

4, Eu. platyeemm, Rei.vsch (Contr. Alg. Fung. p. 85, t. XII, f. 6), var. paichmm. Fere 
ut in f. typica, sed semicellulae annulis granulorum centralibus ornata*. 

Long. 46 — 52, lat. 39 — 42. lat. isth. 6 — 7 ft. T. X, f. 44. 

Racibokski (l)esm. Nov. p. 33, t. VI, f. 3) gives a form which he styles var. 
Italicum of E. helium Nobust.; but the outline of fig. 3 a is much neai*er to Rkissch’s 
plant than to Nobdstedt’s, and 3 b is very different. 

5. En. eommissnrale^ Bkeb. {Cosin. commissurale, in Menou. Synops. p. 220, 1840; in 
Rau's’ Br. Desm. p. 105, t. XVI, f. 8, 1848; Eu. commissurale Walligh, Beng. Desm. 
p. 284, 1860). 

The dimensions of this species vary considerably according to various authors: 

(« tjrpicum, semicelluhe convergentes); 

Ralfs, 1. c., long. 27.6, lat. 38 — 41.7, lat. isth. 11.7, crass. 22..‘) 

Waluch, 1. c., » 45.7, » 40.7, 

Var. Y WalllchH, n. v. (W. 1. c. t. XIV, f. 14—16; Mscr. 191 and 209, 1855). 
Graasum, lobo polari fere obsoleto; seraicellulis divergentibus. 

Long. 26, lat. 45.7, lat. isth. 11, crass. 18 «, W. 1. c. 

26, » 46, » 9, * 17 w; T. XI, f. 10 a — c. 

Racibobski (Desm. Nov. p. 33) seems to suggest that this form is more closely 
allied to E. hreoiceps, Nobdst., E. helium, Nobrst., and E. plattfeerum, Rbimch. A 
close comparison of the figures shews that Wallicu’s view is probfbly more correct 
in placing this as a var. of E. {Cos.) commissurale, Bbeb. 

Var. d eapltatam, n. v. Ucxiradiatum, stellatum, lobo polari protenso paullulum 
capitato vel apice dilatato; semicellul® divergentes. 

Long. 39, lat. 82 — 40, lat. isth. 7— r8, crass. 15 ft. T. XI, f. 11a, b. 

Var. ft erassam, Nobdst. (Desm. Bras. p. 213, t. Ill, f. 19, sub Cosmario) fdrmat 
Semicellula unica a me visa. I^at. 40, crass. 21 a. 1. XI, L 27. (Lat. usque ad 
33 crass. 20 u, Nobdst. 1. c.) 

Although many authors regard this and the following forms as belonging to 
Cosmarium, I think that the deeply incised and radiate (or distinctly lobate) forms 
attach more to Euaetrum than that genusv although these have the polar lobes plain, 
crenate or serrate, and not incised, yet Waluch’s remarks (p. 284 1. c.) certainly are 
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well-founded. 1 hardly think f. 27 can l>e Nokdsteut’s var., as, although the thick- 
ness is the same, the breadth differs. 

6. Eu. clepsydra, Wali.ich (1. e. page 284, t. XIV, f. 19 — 21; Mscr. No. 195). 

liong. 33, lat. max. 36, lat. isth. 23 .m. W. 1. c. 

» » * 35 — 38, » 8 — 11, crass. 16 T. IX. f. 51. 

Mungulporo, 20 Oct. 18.55, G. C. W. 

This and tlie jjreceding species would be, by many authors, accepted as Oosma- 
ria; but the presence of distinct lobes relegateS them to this genus. 

7. Eo. nobile, n. sp. E. minus, circ. tertia parte longius quam latum, quadraticum; semi- 
celluhe late quadratic, angulis superioribus curte lobatie, paullo inflatic; apud apices 
latissirme; lateribus incisa*, bi-emarginata;; ajace truricataj, emargiuato-qvadrifida) 
(emarginationes apicales bi- tri-dentatfe); latere et angulis superioribus etiam dentatm; 
membrana glabra; sinu profundo, lineari, extrorsum parum ampliato. A vertice ei a 
latei'e non cl. Wallichio observatum. 

Long. 20 — 26, lat. 18 — 20, lat. isth. 4 — 5 ft (tide WAr-ucu .Mscr. No. 206). 

T. X, f. 2 X circ. 700. 

It is to be regretted that Dr. Wam.ich has not given further details of this 
beautiful species. Judging from the drawing it ap])ears to have one amyhun-corpuscle 
(large) in each semicell. 

8. E. eructforme, Wai.i.ioii (Mscr. No. 198, e. p.). K. submediocre, paullo longius quam 
latum, sub-radiatum ; semicelluhc trilohatic, valde incisie; lobis latcralibus protentis, 
apice triangulatis 3-dentatis, apicem versus spai'se deutatis; lobis polanbus ajiice sinuato- 
truncatis utrocjuc aiigulo deutatis; semicelluhc in centro aiinulo graniilorum 7 — 8 or- 
natie; reliqua membrana hevi; isthmo contracto; sinu triangulari-cuneato, acuto, amplo. 
A latei’c visum seniicelluhc basi globosie, supra attenuatic, apice rotundata*. 

Long. 38, lat, 36, lat. isth. 9.5 T. XI, f. 13. 

This and the succeding species .'ire near to E. sphyroides NoBDS'r. (Alg. N. Z. 
p. 32, t. 3, f. 3); this one differs in its polar lobes, and No. 9 seq. also in those lobes, 
from that species — in this they are truneato-sinuate and inornate, in E. schizostaurum 
they ai'e expanded and divided into two parts by a shallow triangular notch. 

9. E. scbizostauriiin, n. sp. {E. a'uciatum, Wallich Mscr. No. 198, e. p. 1855; non Cos. 
eruciatum, Hkeb. Liste, p. 129, t. I, f. 14). E. submediocre, paullo longius quam 
latum, stellato-cruciformc; semicellulis trilobulatis, apicibus lobulorum 4-angulati8, an- 
gnlos et marginem dentatis; lobo polari inciso-quadratico, angulis et margiriibus dentato; 
semicelluhc ventre niodicc tumidic, annulo granulorum (granula unica inclusa) ornatte; 
sinu cuneato, acuto, modioe aperto. A vertice visum sub-anguste oblongum, paullo 
tumidum; a latei-e bi-globulatum superne capitato-rotunda^noi 

Ijong. 38 — 42, lat, 33 — 37, lat. isth. 9, crass. 14 //. T. XI, f. 1‘^ 

Cfr remarks sub No. 8, to which 1 would add that these two forms much re- 
semble in outline (a fronte) a variety? of Racibokski’s (in Desm. Nov. t. VI, f. 3 b, 
non a), attributed by him to Eu. helium Nori>st. (Desm. liras, p. 218, t. II, f. 6) as 
var. Italicum ejus, but neither a or b can hardly be referred to E. helium; vide note 
sub No. 4. 
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10. fe. ansatnm, Focke (Phys. Stud. I, p. 64, t. I, f. 8, 1847; non Ehrb. Lebensd. p. 82, 
1832; nec Infus. p. 162, t. XII, f. VI, 1888; E. didelta Ralfs in Annals, p. 190 ex p., 
t, Vir, I 2 c— f, 1844). 

»The sporangium is tuberculate*, G. C. W. (Beng. Desm. p. 283). 

Near Mungulpore, 21 Oct. 1835 (W. Mscr. No. 200 c. icone); Zeller ct Rabh., 
Arracan, 1873; Khasia, comm. G. v. L., 1889. 

Concerning the zygospore, the above is noted from VVallich, 1. c. p. 283. The 
icon, however, given in his Mscr. No. 200 {’E. didelta?) is in outline exactly like 
ft euprapoaita Nobdst. (Desrn. N. Z. p. 33, t. 3, f. 4), but as it internally diflfers 
therefrom I propose to name it: 

— — y suppesita^ n. v. Semicellulec lobis basalibus sinuosis, tumoribus binis 
supra isthmum horizontaliter ordinatis et insuper tumore unico ornatte. Long. 78, 
lat. 42 p. 

With respect to Dr. Wallich’s remark on the zyg. being tuberculate, this con- 
flicts with NordstEdts observation (Norg. Desm. p. 9) *Zygospor8D globosa; verrucis 
obtuse conicis hyalinis obsessa:*, probably W'allich confused with this the zyg. of 
the succeeding species. 

11. E. didelta, (Turpin?) Ralfs (— Heterocarpella didelta? Turp. Mem. p. 295, f. 16, 1828; 
Coa. didelta, Mengh. Synops. p. 219, 1840; Eu. didelta, Ralfs ex. p. in Annals t. VII, 
f. 2 a, b, 1844; Focke Phys. Stud. p. 64, t. I, f. 9, 1847; Cos. fenestratum Corda» 
Aim. t. V, f. 29, 1839). 

Long. 130, lat. 65, diam. zyg. 77 /< (fide W’allich Mscr. No. 190 as. Eu. an- 
satuiiif). W. Desm, Beng. p. 283. 

T. ^XI, f. 7 (sygospore only, after G. C. W., Mscr. 1. c.). 

Waluch’s descr. in D. Beng. 1. c. does not accord with the figure in Mscr. which, 
on after consideration I arn disposed to think is novel. It may be described as ft 
Bengalicum, Lagerh. (Desm. Beng. p. 6, t. I, f. 3) forma simplex, n. f. Lateralibus 
vix sinuosis; seinicellulae basi dilatata», supra incavata*; sinu lineari brevi, subito ampli- 
ato; angulis basalibus acuto-rotundatis; tumoribus basalibus tribus ornatuin. 

The outline is almost like E. ansatum, the basal portion being dilated, and some- 
what acute at the dilated extremity of the side. »The sporangium ... is tuberculate*, 
G. C. W. p. 283. As Turpin’s form is rather a Coainarium, this species ought to 
rank as Euastruin fenestratum, Corda. 

12. E. hamerosnm, Ralfs (Br. Desm. p. 82, t, XIII, f. 2, 1848). 

G. C. W., Desm. Beng. p. 283. 

IS. E. affine, Ralfs (in Annals N. H., vol. XIV, p, 191, t. VH, f. 3, 1844). 

Dr. W'allich is evidently of opinion that this and the preceding are closely re- 
lated, as he says (p. 283 1. c.) inthe transverse views of these two forms merge one 

into the other*; to which I would add that the lateral views do not agree in form, 

and consequently separate them. 

1*. E. gemmatam, Breb. {Coam. gemmatum, Breb. in Mengh. Synops. p. 221, 1840; Eu. 
gemmatum, Ktz. Phyc. Germ. p. 134, 1845; Eucosmiuin, Haasalianum, NaG. Einz. Alg. 
p. 121, t. VII B, 1849). 
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This species seems widely distributed 
Bengal; Northern India, J. S. 

16. E. crassDm, Breb. {Cosm. crassum, Br^b. in Menoh. Synops. p. 222, 1840; Eu, pelta, 
Ralfs Annals p. 190, t. VII, f. 1, 1844, non Cos. pelta, Corda; Eu. crassum, Ktz. 
Phyc. Germ. p. 135, 1846). 

Wallich, 1. c. p. 283. 

E^ote. The var. ft of Ralfs Br. DeSra. p. 81, t. XI, f. 3 e, as suggested by Lundell 
(Desm. Suec. p. 19) is probably the same as ventricosum, Lund., 1. c. t. II, f. 2. 

16. E. ampDllaceuniy Ralfs (Br. Desm. p. 83, t. XIII, f. 4) var. Ineavatnm. SemicellulsB 
parte centra]! vix tumidie, tumoribus 4 (2 basalibus, 2 apicalibus) ornatse; membrana 
punctata. 

Long. 66, lat. 38, lat. isth. 10 ft. T. X, f. 69. 

This differs considerably from the type in having the ventral portion of the serai- 
cells without swellings. 

Northern India; also Zeller and Rabu. 1873, from Arracan. 

17. E. rentricosum, Lund. (Desm. Suec. p. 18, t. II, f. 2) var. Floridanom (Eu. Floridanum, 
Turner Desm. p. 935, t. XV, f. 7). E. central! parte sub-plabum non vel oaullo 
tumidum; lobo polari exserto. Fere ut in specim. Americanis. 

Long. 94, lat. 55, lat. isth. 15 ju. T. XI, f. 19. 

Central India; one (seraicell.) only seen. 

18. E. obesum, Joshua (Burm. Desm. p. 638, t. XXIII, f. 19. 20) £ glabra. Membrana 
glabra, non granulata. 

Ijong. 58 — 65, lat. 37 — 44, lat. isth. 16 — 17 f*. T. X, f. 61. 

I at first (1883) described this in litt. as E. latum, mihi, but afterwards deemed 
it to be a punctate form of E. pingue Elfv. (Finsk. Desm. p. 7, t. I, f. 3, Oct. 1881; 
= E. Arinstrongianum Archer (sp. ined.) in Dubl. Club Proc. July 1881; Annals N. H. 
vol. XI, 1883, pp. 213 — 14); as some of the specimens resemble it in outline; still as 
1 have seen none granulate, (which nearly all the specimens of E. pingue are,) I place 
it under the species published by Joshua. For the fact that Elfving’s species is the 
same as Archer’s I am indebted to Mr, J. Roy, 4 Apl. 1885. The form figured is 
the smooth, not punctate or granulate, one. 

10. E. erosam, Lund. (Desm. Suec. p. 22, t. II, f. 6), forma*: 

b. f. attenaata. Semicellul<e e basi regulariter attenuatae. 

Long. 29, lat. 15, lat. isth. 6 /«. T. X, f. 21. 

» 27, » 17, > » 7 //. » > f. 18. 

c. f. undata. Semicellulse attenuate, lateribus valde undatue. 

Long. 26, lat. 15, lat. isth. 5 p. T. X, f. 23, 
b. Bengal; c. Northern India. 

'fhe forms are all, apparently, smooth. It ni&y be that c is referable rather to 
E. crassicolle Lund. 1. c, (p. 23, t. II, f. 8) than to this species. 

Note. The Eu. sublobatum (Rkinsch) non Breb., forma; Rei.vsch Contrib. p. 92. 
t. XIII, f. 4 (44.8x25 p) seems to be but a large 8j)ecimen of the Swedish form of 
E. erosum. 
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90. E.t sp. E.? E. ei'omm, Lund, ut supra, et Coam. crenatum, Raufs (Br. Dcsm. p. 96, 
t. XV, f. 7) intermedium! 

Crenas speciei posterioris et apices sp. prioris habet. 
lA>ng. 93, lat. 14, lat. isth. 5 ». T. X, f. 22. 

Possibly also related to the forms given by Reinsoh as C. Meneghinii, fonnoa 
(Contr. p. 88, t. XII, f. 12 a, b), non c, which is C. Meneghinii, while the others are not. 

21. E. slnfalarB} n. sp. E. minus; circ. 4-ta parte longius quam latum; indistincte hexa- 
gonum; semicellulte sub-pyramidato;; basi valde inflatse, supra attenuatse; lateribus 
3 — 4 crenato-undatis, crena basali protrudens, apicein versus incavatis; apicibus rotun- 
datis, incisura apicali rotundata; sinu lineari, angusto, externe ampliato; membrana 
glabra. Cum prsecedente valde congruens. 

Long. 26, lat. 21, lat. isth. 4 /u. T. X, f. 45. 

This peculiar form, like No. 20, seems to combine the characters of two genera. 
The rotund little protrusions upon the rounded basal angles are very distinctive. 

22. E. orientale. Nob. {E. insigne, Wolle Desm. U. S. A., p. 102, 1884, t. XXVII, f. 39 — 43?, 
non Hassall Br. Fr. Alg. (sine descriptione; in contextu et Indice omissum!) vol. II, 
p. 21 (uomeii solum!), t. XCI. f. 2, 18l45; = Eu. gradle, Rlks. Bot. Soc. Edin., et 
exsicc., 1844). 

E. mediocre, iVj-plo longius quam latum, trilobatum; lobus polaris valde pro- 
tentus; apicibus cuneate incisis; angulis omnibus rotundatis: semicellula? lageniformes, 
basi late dilatatie, in basali parte tumoribus duobus ornatm; sinu acuto, sub-cuneato. 
extrorsum valde aperto; membrana dense punctata. A latere visum truncato-lanceo- 
latum, acute constrictum, ad tumores basales et angulos apicales acuto-rotundatum. 

Long. 64, lat. 42, lat. isth. 12, crass. 28 f*. T. X, f. 34; XI, f. 26. 

Woule’s form is very near this, but hardly exactly the same; there is a little 
difference in the basal or vertical view, the tumid parts being (in that view) more 
angular than in this plant. Mr. Woli.k’s form is certainly not E. insigne ofHASSAlx, 
but his E. mammillosum decidedly is so, but with the basal protuberances dejected 
and lengthened; the latter might stand as var. (i mammillosum, Wolue, a form I have 
seen from Fiskeland in Norway, also termed E. insigne c montanum by Racib. in 
Desm. Polon. p. 36, t. IV, f. 1, 1885. E. orientale is apparently between E. insigne^ 
Hassall, 1. c., and E. intermedium, Cleve (Bidr. p. 484, t. IV, f. 1); from the latter 
it differs in the tumours at base, and hence in the lateral view, which is more like 
the side view of E. intermedium of Wolle 1. c., t. XXIX, f. 1 — 5 {— E. Wollei^ 
Laoerii. Bidr. Amer. p. 233), not Cleve’s species. Howevei’, it is difficult to reconcile 
the words of Cleve »ecphymatibus nullis», with the remarks of Lundell, Desm. Suec. 
p. 21 (t. II, f. 4), and it seems probable that the distinguished author of the species 
mu.st have been mistaken. 

[Note. Respecting the allied species E. insigne, I think that Rales’ name of E. 
graeile has priority, as not only was Rales’ public description and distribution prior 
to Hassall’s work, hut Rales (Br. Desm. p^ 84) says that Dr. H. actually published 
from his specimens distributed »under the name* of E. graeile! This seems to be only 
a portion of the appropriation so far as the Desmidiees are concerned, for, except the 
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Cloateria (evidently copied from Ehkenberg’s ’Infusionsthierchen’), nearly all the re- 
maining Desinids are figured (without acknowledgement) from the plates by Ralfs in 
Annals N. H., and 'I’rans. Hot. Soc. Edin.; even Ralfs’ errors are reproduced!] 

23. E. sinuosum, Lenohmand (in Herb. 1845, sec. Ralfs Br. Desm. p. 85; E. circulare, 
Hass. Br. Fr. Alg. p. .S83, t. XC, f. 5, 1845, figura vitiosal). 

Long. 68, lat. 41, lat. isth. 14 lu. 

This, as Lundell aptly observes, includes the E. circulare of ^assall, whose 
figure is only E. sinuosum very badly drawn! and which could be nothing else (if it 
did exist) than a form of E. ansatum, Focke. 

Northern India. 

24. E. cymatiuni, n. sp. E. minus, fere duplo longius quam latum, truncato-ellipticum; 
semicellula! truncato-pyramidatie, lateribus sub-profunde 3 — 4 undulatae; angulis basa- 
libus rotundatis, apicalibus paullo dilatis, conico-rostratis; apicibus truncatis, cuneate 
incisis; sinu lineari, angusto, extrorsum parum ampliato; membrana glabra. Inter E. 
rostratum, Ralfs et E. inerme, Lundell. 

Long. 42, lat. 23, lat. isth. 8 T. X, f. 49. 

1 have only seen one specimen of this plant, on a micro-slide mounted by Dr. 
Wallich, from Bengal collection. I believe it is the E. rostratum var. ft of Wallich, 
Beng. Desm. p. 283. 

25. E. levatuin, n. sp. E. parvum, circ. I'/j-plo longius quam latum, sub-elliptioum ; semi- 
cellultB cuneata*, angulis totis rotundate, lateribus leniter sinuatie; apicibus fissis, in- 
cisura acuta; angulis basalibus apud sinum unusquisque dente minuto dejecto munitum ; 
sinu angusto, sub-lineari, parum aperto; membrana lajvi. 

Long. 31, lat. 21, lat. isth. 6 ft. T. X, f. 48. 

E. inermi, Lund. (Desm. Suec. p. 20, t. II, f. 3; = E. elegans li inei-me, Ralfs, 
Br. Desm. p. 89, t. XIV, f. 7 e) proximum. 

26. E. annalatom, n. sp. E. minus, circ. duplo longius quam latum, sub-quadratum; vix 
lobatum, fere simplex; apicibus jjrotento-rotundatis, centre late fissis, utroque fine cor- 
nutis; lateribus e basi rotundatis, supra incurvatis; sinu acuto, externe ampliato; mem- 
brana glabra, sed centre semicellularuin annulo granulorum ornata. A latere visum 
parum constrictum; semicellulaj basi ovatm, supra attemiato-inpurvataj, apice truncata;. 

Long. 36, lat. 19, lat. isth. 8, crass. IS ju. T. X, f. 36, 52. 

Also Wallich Mscr. No. 199. 

Nearest to E. elegam, Brkb. (Cos. elegans, Bbeb. in Mengh. Synops. p. 222 1840; 
E. elegans, Krz. Phyc. Germ. p. 135, 1845) smaller forms with Founded basal lobes; 
and E. binale, forma b., Lund. (Desm. Suec. p. 23), vide No. 28 infra. 

27. E. deutiferam, n. sp. E. minus, circ. tertia parte longius quam latum, quadraticum; 
semicellulae quadrata?, angulis superioribus quaque latere bidentatee, infra contractae; 
angulis basalibus rotundatie, incisu;; apud incisurara' basalem utroque latere dente acuto 
praeditae; apicibus truncatis, triangulariter incisis; membrana glabra, sed tumoribus 6 
lateralibus praedita, et centre tumore cum annulo parvo granulorum ornata; sinu line- 
ari, angustissinio. 

Long. 21, lat. 16, lat. isth. 5 T. X, f. 38. 
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S8. B. blaale, (Tnm».) Radrs. (Annals N. H. vol. XIV, p. 193, t. VII, f. 7; HcUrnrarprlln 
binalin, Turp. Diet. 8ci. Nat. f. 14, 1820 sec. Ralks; (’osiii. hinal-e Mrnroh. Synops. 

р. 221, 1840). Formae: 

a. ndiivU, Nob. Lundrli., 1. c. p. 22; Rai.ks, f. 8 e. 

Long. 19, lat. 14.6, lat. isth. 5 /«. T. X, f. .50. 

b. Tentrieosa, Nob. Lundem., 1. c. p. 23; Rai.ks Br. Desm. t. XIV, f. 8 b. 

Long. 24, lat. 18, lat. isth. 6, crass. 12.6 f*. 

с. salMBetay Nob. Lobis basalibus divisis; apicibus inermibus. 

Long. 20, lat. 16, lat. isth. 5 ft. T. X, f. 30. 

d. secta, Nob. Lobis basalibus einuato-bilobulatis; Lund. (Desm. Suec. p. 23; Rai.ks 
Br. Desm. t. XIV, f. 8 c). 

I<ong> 28.6, lat. 16, lat. isth. 5, crass. 11 T, X, f. 35, 39. 

* 20, » 16, » 4 A*. » T> i. 47. 

» 24, > 17, » » 6 .a. » XI, f, 5. 

This form is probably the same as E. elegnns var. Danira, Jacobs. Desm. 
Danmk. p. 191, t. VII, f. 14. 

With reference to this species I would observe that many of the finiallfr forms 
usually attributed to E. elcgaiis, Bkeb., really belong to E. hinnh-. The following may 
belong to this species: 

Var. aaleome, n. v. E. minus; semicellula* basi rotundalu*., supm sinuatm, at- 
tenuatse; apicibus truncato-retusis, ad angulos utroque latere in\u‘rone parvo munitis; 
semicellulte centro tumidro annulo granulorum ornata'. A latere vi.sum ovato-lanceo- 
latum, attenuatura, apice rotundatum; modice constrictum. 

Long. 24, lat. 1.5, lat. isth. 4.5 T. X, f. 58 (also in Wai.i.ich Mscr. No. 201). 
Hab. d. Northern India; a, b, c, and var. Bengal; c. also from East Bengal, ex 
Utricularia flexuosa, coram. G. von L. 

29. E. slmpllelBS, n. sp. E. minus, circ. quinta parte longius quam latius; semicellula; in- 
distincte hexagonse, lateribus sinuato.*alatce plusquam lobatae; angolis basalibus rotun- 
datis sub-acute protentis, apicalibus plus minus mucronatis sa‘pe inermibus vel rectis; 
semicellule lateribus in superiore parte incavatis, apicibus cuneate Basis; utraque semi- 
cellula tumoribus apicalibus 2 parvis et basalibus 2 majoribus ornata; membrana re- 
liqua levi; sinu acuto, anguste cuneato. E. binali (Turk.) Kai.fs proximuin. 

Long. 80, lat. 24, lat. isth. 9.6 ,a. T. X, f. 31. 

— — • f. minor. Long. 22, lat. 18, lat. isth. 5 f*. T. X, f. 41. 

SO. B> qatataaaia, n. sp. E. sub-mediocre, quarts parte longius quam latum; semicellule 
pyramidato-tfuncate (apicibus triangulariter fissis, levfter rotimdatis, crenatis, angulis 
rostnitis), apioem versus contracte; lateribus tripliciter emarginatis, dentatis basali parte 
ad fines rotundata etiam dente unico armata; membrana glabra, sed tumoribus 5 (4 
angnlarlbiM 1 eentmli) ornata; sinu lineari, angustissiroo, vix ampliato. 

Long. 42, lat. 88, lat. isth. 7 f*. T. X, f. 42. 

This is near to, but smaller than, E. pirlum BOrorsek (Desm. Bras. p. 939, t. II, 
f. 19), in the lateral outlines it somewhat resembles it, but that form has 7 inflations^ 
this only 5. 

K. 8r. V«t. Ak»d. Huai. Bkod 25. N;o 5. 
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31. E. substelUtum, Nobi>.st. ct ('bar. p. 7, t. I, f. 12, 1880) forma Bengalensis. 

Angustior (a fronte) et crassior quain f. typioa. 

Long. .')2, lat. 46, lat. i.sth. 12.6, lat. lob. pol. 18, crass. 22 f*. T. X, f. 82. 

This seems to hv an oriental species, the original being found in Utrirulnna 
jiextiofia (herb. Bluine) from Java. 

F. typica, from Utricuhn ia .xp., from Khasia, comm. (1. v. 1.. 

Long, et lat. 48 fa. 

33. E. niicraeanthum, n. sp. Iv sub-mediocre, cin-r tertia parte longius qiiam latum; trun- 
cato-ovale; semicellube truncato-pyramidata*. e basi atteiiuata', apice truncato-rotun- 
datic; tumoribus 8 (4 lateralibus, 2 apicalibus et 2 lobum polarem versus) ornatae; 
lateribus basi acute rotundatis, tridentatis, siqira emarginatione bidentata, obsessis; 
apicibus paullo pvotentis, incisis, angulis recurvatis bideiitatis (fere ut rostello avis 
aperto; membrana relicjua glabra; sinu lineari, extrorsum piirum aperto. Semicellula* 
cum vel sine inflatione centrali. \ latere . modice <-onatrictum ; semicellula? basi tuinidae, 
supra sub-rectse, apice truncata*. 

liOng. 45, lat. 32, lat. isth. 9 ft. T. X, f. 33. 

Probably nearest to E. Noidstcdtianmn, Wolle; efr No. 48 seq.; from which it 
differs in the emargination of the sides and in the base of polar lobes being almost 
unconstricted. 

33. E. acanthoplenram, n. sp. L. parvum, quinta parte longius (piam latum, quadraticum; 
semicellulsp quadrate, basi inflate, rotundatait, apicein versus paullo ';ontractse; angulis 
totis bidentiferis, dentibns brevibus, apicibus truncatis, cuneate incisis; quaque semi- 
cellula tumoribus parvis (1 centrali (sepe carente), et 4 marginalibus) ornata; rcliqiia 
membrana glabra; sinu lineari, exteme parum aperto. 

lA)ng. 20, lat. 16, lat. isth. 5 f*. T X, f. 46. 

Near to Eu. detUirulatuin (Kirch.) Gay; Eu. hinale dmticulatum Kik('H.; (Jay, 
Not. p. 335, = E. amceimm . Gay (Conj. p. 53, t. 1, f. 7), but differs both in the la- 
teral outline and the ornamental tumours. 

34. E. Candianam, Deep. (Desro. Sub-alp. p. 95, t. VI. L 11 — 12) var. mamitam^ n. v. 
E. parvum, margine spiculiferum ; utroque apiee 6, utraque latere (super lobum basa* 
lem) 3, spiculis parvis munitum. Minus, tertia parte, quam species Italica. 

Long. 20, lat. 7.6, lat. isth. 5 /u. T. X, f. 40. 

35. E. Rcanthophorum, n. sp. £. parv'um, circ. qUinta parte longius quam latum; semi- 
c(‘11u1h‘ truncato-pyramidata>, basi et apice inflatw: lobis basalibus rotundatis tri-den- 
tatis; apicibus paullo protentis rotundatis, uuneate fissis, angulis quoque latere expanso- 
bidentatis, et marginem apicalem versus spinula brevi erecta munitis; membrana glabra?; 
sinu profundo, lineari, extrorsum aperto. A vertice et a latere non observatum. 

Long. 34, lat. 27, lat. isth. 8 ft. T. X, f. 53. 

Species inter E. hinale (Turp.) Balks, et E. nt^pidatum Wolle (llesm. L. S. 
p. 105, t. XXVH, f. 32). 

36. E. declire, Roy (in Flora of Leicestershire, Bates’ List of Algsc, p. 35 (separ.), 1886; 
Eua»truiii elegnm Breb. fimiia Jeclivix Rsinsch Gen. Alg. Fung. p. 124, t. XX n, f. 
1—3, 1866). 
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Long. 26, lat. 19.5 ft. 

This comes very near to several forms related to Fm. eh<jam, but is unlike them 
ail. The Indian form had a small annulus of granules in the centre of the semicells, 
and might stand as var. fi ornatam. 

517. E. projectum, n. sp. E. parvum, quinta parte longius ({uain. latum, <iuadraticum; semi- 
cellula; sub-quadratie, paullo attenuatie, basi rotundatie, latere 2-simiatcB, apice cuneate 
fiss® recte truncat®; apicibus (pioqiie latere paullo clilatatis mucronatis; seniicellula' 
tuinoribus tribus (1 centrali 2 marginibus) basalibus ornatse; reliqua inembrana la^vi; 
sinu lineari. angustissiino, extrorsum vix aperto. A latere visum modiee oonstrictum’ 
seinicellulm lanceolat®, apicibus acuto-rotundata* 

Long. 2.0, lat. isth. 6, crass. 10 fi. T. X, f, 56. 

Wallich Mscr. No. 199, ex p. 

Eu. binali proxiiuum. 

38. E. priepandum, n. sp. E. minus, quinta parte longius quam latum; habitu gencrali 
E. hinali accedens; in parte superiore laterum prominentia acuta unica, et ajucibus 
truncatis fissura semicellulari, pr®ditum. 

Long. 17.6, lat. 15, lat. istb. 6 n. T. X, f. 57. 

(After Wallich Mscr. No. 205). 

519. E. radiatum, n. sp. E. submediocre, circ. l’/ 4 -plo longius (juam latum; longe ovale; 
semicell ulis semi-ovatis, lateribus bi- tri-incisis, in 5 — 6 lobulis sectis, emarginatis vel 
minute ad angulos dentatis; lobo polari exserto, inciso, apice rotundato, quo(jue latere 
recurvo; angulis apicalibus uni- vel bi-apiculatis, semicellul® tuinoribus parvis (2 mar- 
ginales, 2 apieales, et 2 paullo supra centralem partem horizontalibus positis) ornatie; 
sinu lineari, profundo, angusto, extrorsum vix aperto; merabrana? 

Long. 52, lat. 30, lat, isth. 7 T. X, f. 54. 

» 48, » 27, » » 8 * f. 55. 

E. serrato Josh. (Burru. Desm. p, 639, t. 23, f. 1, 2) propius, sed differt lobulis 
sectis et angulis superior! bus apiculatis. 

40. E. IncurTatam, n. sp. E. minus, habitu a fronte E. annulato (No. 22 supra) consimile. 
A latere visum modiee constrictum, lanceolatura; apicibus sub-acutis, et apices versus 
quoque latere emarginatis. Zygospora globosa, aculeis rectis, basi conicis (apud mar- 
ginem circ. 14) armata. 

lA)ng. 27, lat. 15, lat. isth. 8, crass. 10, Zygosp. c. sp. 36, s, sp. 23 /«. 

T. XI, f, 1 (fide Wallich Mscr. Nos. 192 et 207). 

41. E. paradoxnm, n. sp. E. minus, quadrangulatum, quarts parte longius quam latum; 
semicellulse quadrat®, lateribus tri-crenulat®, apice truncat® (imdsura apicali seini- 
circulari); angulis superioribus mucronatis; membrana l®vi, tumore centrali praidita 
annulo granulorum circ. 10 omata; sinu lineari, angusto, vix aperto. A latere visum 
modiee constrictum, ovato-lanceolatum; apicibus acute-rotundatis; apicem versus emar- 
ginatum. 

Long. 21, lat. 15, lat. isth. 5, crass. 9 t*. T. XI, f. 4. 

After Wallich Mscr. No. 205. 
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42. B. rostrBtutn, Raus (lir. Desiu. p. 88, t. XIV, f. 6). 

Fide Wallich, Beng. Dcsin. p. 283. 

I have not seen any form of tiiis species, but the typical form is unmistakeablc, 
and Wallu'H no doubt observed it. 

43. B. HulMiptnosani, n. sp. E. minus, habitu fere K. npinosn (Xo. 44) consiiuile, sed api- 
cibns protentius (plus minus latis) ct spinula unicti, plus minus recurvata, sola muni- 
tum; membrana glabra, plana vcl tumida (iiioriuita':'). Ha* dua- fornne inveni: 

a. typiea. Long. 36, hit. 19, lat. isth. 6.6 ft. T. X, f. 17. 

b. tumida. > 32, » 19, » * 6 ft- Quaijiic semicellula spinulas versus duo- 

bus tumuribus lateralibus pnedita. T. X, f. 37. 

Nearest to the form descril)cd by Hai.f.s as L'. sf)int).«uin in Annals, p. 192, t. Vll, 
f. 6 c superior, 1844, but with rotund, not sinuate, sides. 

44. B. apinosam) Ralfs (A', eltgaim y s/nuot<um Rai.fs, Hr. Desin. p. 89, t. XIV, f. 7 f, i, k; 
E. ttpinosuvi Rau-'n, ut supra, sub 39, f. 6 a, ct c inferior). 

a. lateribus 2-8pinatis. Wai.ucii Mscr. 192 et 208. 

b. i 3- > » s . > 

lA>ng. 2.*) — 34, lat. 17 — -21, lat. isth. 7 — 8.5 ft. 

44. B. plefaBi, Bker. ((.W. eleffun.'t Bker. in Mknoh. Synops. p. 222; non B. spinoBum 
Ralfs, Annals, p. 193, t. \’II, f. 6; A’, ehgnnx Kr/. l*hyc. Germ. p. 136; Ralfs Br. 
Desm. p. 89 ex-p. (excl. var. ft et y) t. XIV, f. 7 a, b, c). 

Var. nudum, n. v. F. semicellnlis in central! parte inornatis. 
lA)ng. 46, lat. 32, lat. isth. 12 /u. T. XI, f. 14. 

Var. planum, n. v. Var. scmicellulis a fronte nudis, tiimoribus nuUis prmditis. 
Long. 53, lat. 37, lat. isth. 10 p, T. XL f. 16. 

In outline these two varieties resemble Ralfs’ tig. 7 a, loc. cit. 

Hnb, The former is from Bengal, the latter Northern India. 

These varieties approach E. elegam ft V^benuenae Gay Monogr. p. 53, t. I, f. 6, 
but besides being Iwrger they differ in the latci’al lobnles from that variety. 

46. E. divarleatum, Lund. (Desra. Suec. p. 21, t. II, f. 5). Typical form: Long. 44, lat. 
37, lat. Uth. 10 p. T. XI, f. 22. 

Var. inevulutum, n. v. F. lobulis basalibus non spiiliferis; semicellulae centro et 
luargine granulis et tuinoribus inomatw, sed apiuem versus tuinoribus duobus parvis 
preeditie. 

Long. 42, lat. 29, Ut. isth. 8 p. T. XI, f. 26. 

The above, 42, 43, 44 and 46, 1 believe are among the forms attributed by Dr. 
Wallich to E. roatratwn (Desm. Beng. p. 283). 

47. B. leuglfroBB, n. sp. £. submadioere, circ. duplo longius quam latum, elongatum; 
semicellulm longe quadratics, basi rotundats, supra attenuatie; lateribus 3-undaUtis 
bi- vel tri-spiniferis; apicibus inciais, exteme rotundatis angulis recurratis aouleatis; 
nembrana (in quaqne semioellala) 7 tumoribus (4 raargine, 2 apice et 1 centre) parvis, 
quoque anuulum gi'anulorura ferente, omata; sinu profundo, linear!, vix exteme ^lerto. 
A latere visum sub-acute constrictum; aemicelluls coinpreaeo-elliptios, apiMm versus 
contracts, apice rotundats utroque latere emarginats. 
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a. Major. Ix>iig. 49, lot. 25, lot. lath. 7, cimah. 17 /u. T. .XI, f. H a. 

fi. Minor. > 41. » 22, » » 7. 16 ;w. » >. f. » a', b. 

E. Hjnnmo Kalks, ut aupro, propiua — mhI inajua et iiiagiH elongatuiii. 

48. E. Nordatadtionam, Woli.k (I>a«ni. U. S. A. p. 10'>, f. X.W'I, f. 7 — 18). 

\'»r. alofona, n. v. IjobiiliH iHU'rHiibiiH. ct angulia apu-Hlibun ad formani typicain 
valde occeUena; aed lobolia dcntatia non acnleHtia; lolx) |M>lai’i luagno aurauin <‘on8tri<-1«> 
inagia exaerto, lato: apice (ulrotint* Iat<‘n* inrianra* a|K*rt»*) tridcntato (dentibua 2 mar- 
gine et 1 suh-raargine poaitia); Minioellnln- tnnioribiiH 9 (K inargine, 2 sul>-opi(‘<‘, et 1 
grandia central! parte diapoaitia) ornatse. i^naiii f. lypica innito ininua eat. 

Long. 44, lat. 36, lat. iath. 9.6 fi. T. XI. f. 17. 

49. E. cloTotOM, n. ap. E. inedio<-re, ciH*. teiiin parte longina quain liitinn, triincat«>-uvale; aeini- 
cellulio irregulariter truncHto-pyrinnidatsi-, Imai rutundata> liculeo nnico dejecto ferentOa, et 
aupra attenuatuo cuni prominentia nttiindHta nnira a<'ulei8 binia geininatia gereiia, opiceni 
veraua contractu'; lobo |M)lHri inagno paullo dilatato, lincaritcr iindso, apicc rotundato utro- 
<|ue latere recurvato, angnlia bi-aciilcato, inter aunleoa incavato; nieinhrana glabra, aed tu- 
inoribus parvia K (6 inargine et 2 apiee) pra'dita; 8inu lineari profninio.extroraum vix afierto. 

Long. 48. lat. 86. lat. iath. 7 T. XI, f. 18. 

Speciei pnwedenti consiinite. 

50. E. prorani, n. ap. K. mediocre, cin-. r'',-plo longiua ipiain latum, elongato-quadroti- 
cnni; semieellMbe irregulariter f|uadrat4e, luteribna profunde bi-nndiilatie, aub-apice oon- 
tracta*; IoIk) [lolnri magno, paullo dilatato, valde inciao (inciaiira 4-ongulari exteme 
contracta), apiee protento rotundat<», utro4|ue latere dejecto-recurvato, aculeo magno 
armato; sub aculeo npicali apinula parva habens; membrnna crassa. dense punctata, 
tumoribus parvis 6 (4 inargine et 2 apiee) munita, et 1 centrale major cum granulio 
aggregatis ornata; sinu pnd'undo. lineari, angusto, extrorsum vix ampliato. 

Ix)Hg. .’)6, lat. 81. lat. istli. 10 /u. T. XI, f’. 28. 

This opfiears to be closely relateil to E. rotiratum Kalfs, but differs in being 
longer, not pro|>ortionAlly so broad; in the aculeate (not rostrate) apical an^es, and 
also in being both punctate and ornate. 

51. E. qaioeuoeiale, n. sp. K. mediocre, circ. I'/^-pIo longius quam latum, sab'4ninooto> 
ovale; seraioellulir truncato-pyrainidatee, has! dilatatm, attenuate! (lateribus bi-sinuatcei 
utraque prominentia dentibua brevibus enueis 2 divergentibus arraata), sub lobo polar! 
vix contracta', apicibus vix dilatata>; lolx) polari lineariter inciso, apiee exteme rotun- 
dato, utroque latere recurvato, angulis apicalibus bi-rostratis, inter rostra incavatia; 
membrana punctata, tumoribus 5 (2 basaKbiis, I major et paullo supra, et 2 apicalibus, 
dense granulatis) ornata, tumoribus fere in quincuncem dispositis, ex quo nomen speci- 
ticura; sinu protundo lineari, angusto, extrorsum parum aperto. 

Long. 54, lat. 38, lat. isth. 12 ft. T. XI, f. 21. 

5S. E. sUgmosoM, n. sp. E. mediocre, habitu fere E. eUganti consimile; mombnuia g^bra 
eel subtUissiMe punctata, tuberculis parvis, 21 in quaque semioellola, mniflt&. TubercuU 
in serie basali 7, paullo supra in serie 6, quoque latere 1, at aptce 6 (8 «t 8 triaogu- 
latim ordinata) dispoeita. 

Long. 48. lat. 82, lat. isth. 6 f*. T. XI, f. 24. 
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5S. E. WebbUnum, n. sp. K. vHriabile, habitu a fronte E. amato (Dcsm. Sub-alp. 

t. V'l, f. 31, non Foi’ke, nec Ralfn) consiinile, sod ainii lineari extrorsuin valde a|>crtu, 
angulia baaalibua plus minus scutis; etiain {laullo minus quam species referta; mein- 
bmna glabra. 

F. major. Long. 58, lat. 28, lat. isth. 8 ft. 

Ha;c forma in >Sutton Park, profie Birmingham, Anglise*, a Henrico Webb lecta 
est, 1852. 

F. minor. Long. 26 — 30, lat. 18 — 16, lat. isth. 4 ft. T. XXII, f. 4. 

Northern India. 

To the memory of Hf,nuy Wkbb (a good and unassuming man, among ‘micro- 
mounters’ of his time facile jmneeps) I dedicate this species. I have Desmids and 
Algie mounted by him, in camphor- water, still sound and perfect, although the slides 
were prepared 40 years ago! 

54. E. inermins, (Nokost.) Nob. {E. !fpimUos tun Dklv. **incrmim Nordct. Alg. Char. p. 9, 
t. T, f. 17). 

Long. 51, lat. 47, lat. isth. 15 p. T. X, f. 51. 

Also Wax.licii Mscr. No. 86. 

Not uncommon in Bengal, G. C. W. ; also ex Utrtcnlana fitxuosa from the same 
province, li. v. L., 1889. 

55. E. earduetam, n. sp. E. mediocre, paullo longius quam latum, sub-orbiculatum, quinque- 
lobatum; semicellula* sub-hetuisphiericai; lobis lateralibus binis; lobo polari exserto, 
apice incurvato; angulis omnibus rotundutis spinulosis; lobis basalibus et |)oiari seriebus 
duabus, lobis intermediis serie una, aculeorum armatis; semicellulse juxta isthmum 
supra et infra verrucis elongatis tribus ornatse. 

Long. 58, lat. 52, lat. isth. 14^. T. X, f. 60. 

This seems to be near to E. spinuloswn Dblf. (Desm. sub-a^)* p« t. VI, 
f. 17, 18), but it differs therefrom in the arrangement and number of the aculei, in 
the central verrucsB and* in the ventral inflation and ornamentation being absent. 

56. E. orbiealare, Wallich (Beng. Desm. p. 282, t. XIV, f. 8 — 11). 

Long. 64 — 72, lat. 48 — 66, lat. isth. 20 — ^38, crass. 24-^27 f*. 

Wallich 1. c. Long. 71.6, lat. 64, lat. isth. 19, crass. 28 ft . 

Also in G. C. W. Mscr. No. 196. 

Few of the circular Euastra have the polar lobe so deeply incised as this spe- 
cies, in fact many are either incavate only or faintly retuse at the apices. 

T. XI, fig. 6 a, segment with young semicell attached, bed lateral, vertical, 
and basal views. 

Bengal, G. C. W.; Malabar, ex Utricularia stellari, and from Khaaia, ex Utr. 
sp., G. voN L. 

57. E. anmmalarlam, Delf. (Desm. sub-alp. p. 87, t. VI, f. 8) var. flaavas, n v. Minus 
quam f. t}rpica, sed habitu fere consimile; ventre planum, inomatum. 

Long, et lat. 32, lat. isth. 11 /«. T. XI, f. 15. 

Central India, J. S. 
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58. E. OBBgeBBe, n. sp.? K., ut mihi visMni est, E. aruato Fdckk accedeiin, sed paullo luiiuiH, 
apicibuR rotundatis, profunde iaciain; lateribun dintincte sinuatis; ineinbmna lu'vi!, tumoi'i- 
buA 5 quiiicuncialiter positia pnudita, tuiaoribuR apicalibus iiullifl; aiiiu liiieari, fin^ii.stiaaiiiio. 

Long. 52, lat. 29, lat. iath. 8 /«. T. XI, f. 20. 

This decidedly resembles Fockr's furto, and also that of Kai.ks 2 » (non b, c), 
but the other differences induce me (ad interim) to separate it. 

59. E. spieatum, n. sp. E. mediocre, circ. decima parte luiigius (piam latum, trilobatum, 
stelliforme; lobi laterales horizontalcs, angulis acute rotundatis; sub lobo pulari con- 
stricturo, lobo polari capitato-dilatatu, apice incavato, angulis rutuiidato; Hemi<'ellubi> 
ventre inflatsr, annulu granuloruin 6 — 8 granulos includentc oriiata*; angulis omnibus et 
angulos versus aciileata;; meinbrana reliqua lu'vi; sinu introrsum lineari, extrorsurn 
valde aperto. 

Long. 60, lat. .'>4, lat. isth. 9.5 ju. T. X. f. 43. 

E. hypochomho Nord.st. propius. 

60. E. Nenlptnm, n. sp.? SemicellulH' fere semicircularcs, incisurn* inter lohos laterales et 
polarem a'quales; lobi quoque intermedii et j>olares rotundati; marginem versus et mar- 
gine granulis, tumore centrali intra annnluin granuli.** urnatuin; reli(|ua membrana la'vi; 
sinu lineari, sub-angusto, extrorsuin ampliatu. E. npinnloso Delp. (Desm. sub-alp. 
p. 8.'), t. VI, f. 17. 18) * A/rirano Nordst (Alg. Nonn. p. 9, t. 1, f. 16) proximum, 
sed multo minus. 

I>ong. 54, lat. 46, lat. isth. 17 T. VI II, f. 32. 

I can scarcely think that N'okdstkdt's form is a sub-sp. of DeLPONTBS, it would 
probably rank as a species, <if which this would be a minor form. 

61. E. longleolle, Nordst. (Wfi. N. Z. |). 33, t. Ill, f. 5) var. HiinalByMise, n. v. In scia- 
graphia fere ut in f. typica, sed multo minus, scrobiculis ut mihi visum est carentibus; tu- 
moribus parvis 7 -in (pia(|ue scmicellula ornatnin (5 basalihus quincuncem positis, et 2 mi- 
noribus ad apices); angulis basalibus paullo productis, subacutis. Membrana dense punctata. 

I.oDg. 90, lat. 39 ft. T. XXIIl, f. 9. 

From the Himalayas, ex Utrieulnrin utellari, coram. G. v. L. Only one spe- 
cimen seen. 

The genus Kuastrum is a natural link between Cosmarium and Micrasterias; as the 
genus is nothing more than an incised or lobed Cosmarium the transition between the 
last-named and the sub-genus Holocystis is rendered easy and naturaL The following 
sections and sub-genera may suffice to classify by form: 

Section I. Emastram (sensu strict.). Ix>bus polaris (vel apex) incisus. 

Sub-section a. Lateral margins not, or indistinctly, lobate. 

Subgenus A. ('osmariastrum omamentura; trarpor, stella). 

Sinuate or incised at raarpns; frond drcular or oval. 

Typ. sp. £. orbiculare, cmlatam. 

B. Colpodastram sinuosus; etc.). 

Sides sinous; fn>nd ohkmg, quadrate or pyramidal. 

'I'yp. s]». E. ansatum, giganteum, didelta, sinuosum, degans. 
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Sub-section b. liUtornl margins distinctly lobate. 

Sub-geniis 0. Amblyastram (lijufiAvs, obtiisiis; etc.). 

I.o1k‘ 8 normally obsuse, not radiately arranged. 

Typ. »p. E. oblonguin, multilobatum. 

D. ActlBaatriB (d*WF, radius; etc.). 

Lobes sub-radiate. 

Typ. sp. E. Nordstedtianum, rlavatum. 

Se<-tion IJ. Eneosailam, Nao. (Gatt. einz. Alg. p. 120) extend. 

I<obu8 puiaris (vel apex) integer, non incisuram singulam ferena. 

Sub-section a. Apex plain, creiiate, or einarginate; frond lobate or sublobate. 

Typ. sp, E. commissurale, clepsydra, nobile. 
b. Apex noi emarginate; frond distinctly lobate (Eucosiniuro sensu strict.). 
Typ. sp. E. verrucosura, gemraatum, pectinatum; Nao. 1. c. 


Gen. 17. Micrasterias, .\(!i)ti. 

(Ao. ill Flora 1827, p. 642, Wittr. Skand. Dcsin. p. 8; Ralks Br. Desin. p. 68; Annals N. H. vol. XIV, 

p. 269; Mknroh. Synopsis, p. 214). 

1. M. oseltans, Rai.fs (in Jf-nner, FI. Tunbr. Wells, p. 198, 1845; Holocy/ttis oncitam, 
Hassai.l Br, Fr. Alg. p. 386, t. X(\ f. 4, 1845), form*: 

a. typiea. Rai-F's Br, Desm. t. X, f. 2; Gooke in Grevillea, p. 90, t. 141, f. 2 f, 1881. 
fl. intermedia, Nob. (^)Oke 1. c. f. 2 c, e. 

y, mneronata {Tetracha.otrum mucronatum, Dixon, Dub. N*. H. Rev. t. 1, f, 5 — 8, 1859; 
M. ofdtans forma, Cooke 1. c. f. a, d. 

« {Tet. oscitans, Dixon 1. c. l>ong. 115, lat. 94 ft. 

P. Long. 110, lat. 91 /ms y. Long. 104 — 119, lat. 81 -96 ft. 

Sikhim; Bengal? 

Concerning this species it is not a little strange that the typical form, figured 
and described by Ralfs, is in England and elsewhere much more uncommon than the 
other forms of this plant. 

t, H. latieepa, Nohdst. (Desm. Bras. p. 220, t. 11, f. 14, 1869; Micr. incisa, Baii.et, Micr, 
Obs. t. I, f. 13, 1850; Tetrachastnim Americannm Archer in P. Inf. p. 725, 1861), 
forma minor, Nordst. 1. c. 

Long. 118 — 129, lat. 138 — 151 ft, lat. lob. pol. circ. 120 ft. 

Bengal? Central India. 

I note that Nordstedt 1. c. puts a query? as to Bailey’s dimensions. The figure 
given by that author is certainly M. laiicep/f, the dimensions are probably incorrect, 
as my measure of BAmEV's fig. only gives long. 70, lat. 91 ft. 

3. M. pinnatitda, (KCrrz.) Ralfs (Br. Desm. p. 77, t. X, f. 8; Euastrvm pinnatifidum, 
Ktz. Phyc. Germ. p. 184: Euastrum. bijidum. Fockb Phys. Stud. p. 64, t. 1, f. 12; 
t. II, f. 22; Tetrachastrum pinnatijiditm, Archer, Prit. Inf. 1861), formw: 
a. typloa. Long. 50 — 57, lat. 60"“66, lat, isth. 11, lat. lob. pol. 40, crass. 14 — 15 ft. 
T. V, fig. 3 a, e. (Wallich Mscr. No. 87, 89, 1855; Beng. Desm. p. 275, t. XIII, 
f. 1, 2, 3.) 
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ft. <|iiBdratM> n. f. 1*. loliis iiitorioriliiiit ajiico truticaliM, l>i<l(‘iitittift. l‘'oi'iiin lo)>oniiii in- 
fi'Hormn ut fere Miv. iiicixir. arci‘«l{‘iis. I''r()||.^ longior i)uaiii lata. 
lAJiig. .'»6. lat. .’>4, lat. iath. 10. lal. lob. |k»1. 44 /u. Fi^r- F. 

Y- expanaa, ii. f. !•. interioribns expansis, nualiu latennii incavatia, aii^nlia 

1>u.4que) hideiitatis; lol)o polari apice rotmidato, uiriMpie fine iiiiideiitatn. 

Ix>n^. 56, lat. 52, lat. isfh, 12. lat.. lob. jad. 40 ft. Fig. d c. 
i. Inflata, Wou.k. (Tdkhkv Hull. Suppl. 1876: Desm. 1 . S. A. ]*. 116, t. X.X.WII, 
f. 9). F. lobis iiiferioribua incliiiato-trurK Atia. aiigiilis unidentatia; lobua polaria ut 
in f. typiea, se*! buai inagia lutior. 

Long. 58. lat. 60, lat. iath. 12, lat. lob. |)ol. 42 ft. Fig. ;4 d. 

Fornup inonatru.atp in tiguras. d f et g dclineata- sunt. 

f'l^eaking ol tli<* varietii'S and type, (•. (. . W . writes in \lsei'. 1. <*.; ^Hoth varie- 
ties are .so eonimon at Harraekpore and at Haneegiinge lliat 1 I'aii sjifelv aswii't tlicv 
arc diatinet from M. nsritans, being mature and fixed forms, 'fliis is .shewn in »pe- 
eimen.s in which the young segments are interpo.sed betwe<-n the ohl. This was writ- 
ten in 1855, but in 1860 Dr. W. had changed bis o]>inion, and united the three ap«- 
eies Oist',itaiu>, /tinuatifitln, and im ixa (under Ha.ssau.'h genus Holmystis) aa varieties of 
//. osttiitnns! I believe these s|K‘eies to l»c well-founded, as perfis tly distinct. Wai.i.ich 
gives the dimensions as lat. et long. 50 The Kuaxtrum <li<ti/in>i<;nitlnnii NaC. (Kinz. 
.Vlg. p. 126, t. Vl n, f. 1 -- 2\ti. (liili/inarntithum Akciikk, in 1\ Inf. p. 725) is but a 
form of this species. 

4. M. ineisa, (Hkkb.) Rai,K8 (Hr. Destu. p. 211; Eiinstrum inrisum, Ukki). in Mknkuii. 
Synops. p. 21(}; Ki tz. Fhye. Germ. p. 164; Am. i:rux-utehti'V)ti» {foi'tnn jtivttuilis!) Eiiit. 
Inf. t. XII. f. 6 e; HoixystiM oscitan*:' I1a$.sai,i., Hr. Fr. Alg. t. XC, f. 6). Form»: 
a- tjpica. Ixing. 50, lat. 50, lat. isth. 8—9, lat. lob. pol. a. sp. 66, crass. 12 M- 

T. VI. f. 8. 10. 

ft. Walllehiau, n. f. F. lobis basalibus truneatis, .angulis inferioribns dejeeto-dentatis. 
angulis sujterioribus rotundatis. {HohcyHin inrisii var. ft, Wai.lich Deam. Heng. 
p. 276, t. XIII, f. 6; \V. .Mscr. No. 90). 

Ixmg. 48 — 56, lat. 45 —50, lat. isth. 10 — 11, lat. lob. pol. s. sp. 40, crass. 
11—16 n. Fig. 7. 9. 

y. aonleata, n. f. F. lobis basalibus latere profunde ineavatis, angnlis protentis; unr>- 
quoque angulo aculeo convergente munito. 

Long. 52, lat. 6t), lat. isth. 14, lat. lob. |x»l. s. sp. 44 /w. Fig. 11. 

(Waixich, 1. c. f. 4; Mscr. No. 86). Hah. Futtah Gh&t Tank, Oct. 1854; 
Raneegunge, Nov. 1855. 

With the knowledge of subsequent research and observations before us, we can 
hardly, at this date, consider these forms (or, jw suggesterl by Dr. Wallich p. 276, 
Mic. quadrata Bailky likewise) as varieties of M. oftciiatut, Ralkm. 

5. H. troDCata. (Corda) Brkb. (Ralfs Br. Desm. p. 75, t. VIII, f. 4, t. X, f. 6; C'ostna- 
rium truncatum, Corda Aim. Carlsb. p. 121, t. II, f. 23, 24; K. rota Ehr. Inf. t. XII, 
f. 1 g; E. semiradiatum. Bara, in MruCh. Synops. (sub A', rota ji'umor Mbnoh.) p. 215; 
E. acutum, Foceb, p. 64, t. I, f. 14, etc.). 

K St. Vet. AM Henil. Ben4. So N;n U. 
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Ung. »2-l(K!, iHt. IU2 .u. 

NortiKTii India; ilitualayas. • 

Tlu‘ Indian specimens appi'oHcli the seinirndiate form. 

6. M. expansa, Baii.kv (.Micr. ohs. p. .H7, t. I, f. 7; .V/. nrcuatu Haii.. fi exitnimi Xohdst. 
Noun. •M;'. Bras. p. 28, ti«j. II xylogr.). 

Forma No. .') Nohd.st. 1. c. acceden.s. 

Long. 7.'), lat. 65), lat. isth. 11 fi. 

Central India; Bengaiy (i. C. W. 

Most observers will agree with Nokd.stkdt's view' in uniting the M. expansa and 

nntuxtu of Baii.ky under one specific name; Wam-icii al.so, p. 276 Beng. Desm. takes 

M. arniatfi as a \ar. of M. iXfuinm. I did not see the form or variety arcuata. 

7. M. tropica, Nnunsr. (Oesm. Bras. p. 211), t. II, f. 15; Af. expanm var. y Waixk’U, 

B<*ng. Desm. p. 277, t. XIII, f. 9; M.scr. No. 72). 

Long. 5)2 — 102, lat. 8.5 — 5)0, lat. i.sfli. It!, lat. apic. 40 — 52, lat. lob. pol. 16, 
crass. 28 p. T. V, f. 1. 

VValiach, I. c. gives dimensions, long. 128, lat. 115 p, but I saw none so large 
as this; the Brazilian .sp«*cimens of N’okdstkdt are long. 125, lat. 101 p, 

Raneegunge. 

The margin of the central portion of the polar lobe is .sometimes minutely den- 
tate, sometimes with short strong teeth: the direction of the forks of that IoIm* exhibit 
varying degrees of divergence. The Indian form might stand as M. tropim li minor. 

This form is certainly not closely related to the proceeding species Avhich is of 
different form, smooth and not with serrated margins; on this I cannot coincide with 
the view's of Dr. Wai-lich, 1. c. 

8. M. ataaroiiiorpha, n. sp. .M. |/Hrvula, paullo longior c]uam lata, stelliformis; seinicellula* 
trilohatie, lobis lateralibus divergentibus, apice rotundatis, utertpie lobus spinulam vel 
mucronem ferens; lobi polares longe porrecti, apice truncati, utrocpie angulo mucrone 
muniti; luembrana lasvis. Sinus incurvatus, magnus, extrorsum valde ampliatus. A 
latere visa raodice constricta, acuto-lanceolata; a vertice visa fusiformis. 

Long. 52 — 61, lat. 40 — 48, lat, isth. 9 — 10, lat. apic. 11, lat. lob. pol. 9 — 10, 
crass. 12 — 18 p. T. VI, f. 16 — 18. 

This peculiar little species is almost Euastriform in front view, it is apparently. 
M-arest to M. arcuata expansa Nordst. (Nonn. Alg. Bras. p. 23, f. II, 6)< 

9. M. rotats. (Grev.) Ralks (.\nnals N. H. vol. XIV, p. 259, t. VI, f. J .a. sinistra, et c; 
Erhinelln rotata, Greville in Hook. Br. Flor. v. II. p. 398, 1830; Euastrum rota, 
Eiir. Infus. t. XII, f. 1 c, e; Focke, Phys. Stud. t. I, f. 15; Mic. denticulata, Breb. 
Alg. Fal. p. 54 ex p., t. 8; Cosmarium stellinum, Corda, Aim. Carlsb. p. 121, t. II, 
f. 22; Eutomia rotata Harvev Man. Br. Alg. p. 187, ex p.; etc;). 

VVallich, Beng. Desm. p. 280. 

Bengal, »8omewhat sparingly*, G. C. W. (vide Appendix). 

10. M. dentleniata, Bbeb. {M. denticulata ex p. Bkeb. Alg. Fal. p. 54, et M. lieliactitt Breb. 
1. c. ; Euastrum rota Ehk. Inf. t. XII, f. la; Focke, 1. c. t. II, f. 1 — 7; M. rotata 
Ralks Annals I. c. t. VI, f. 1 a dextra; Eutomia rotata, Harvey 1. c. ex p.; etc.) 
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Waixich. Ji<*iig. i». 280. 

Rciigal, sonrifwliat spariiiglyi. 

In Wam-ich’s uivinoir the niithur maintained that this and the preeeeding specief 
weia* but varieties of one and the same plant; a;;ainHt this view .Mr. W. Aiumirk, in 
two pa|KTs (N H. Soe. Duhl. .> Apl. 1881, and 5 May iMfi.")) *'ontended for their 
separation. However the discovery by I.fNDKU. (Desin. Sue**, p. 12, t. 1, f. 2, 1871) 
that Mir. rotata had a dissimilar zyj»os|)ore from that of M. dmitirultita (Rai.ks, Hr. 
Desm. t. VII, f. I fr, 18-48), set this vexed cpiestion finally at n^st. This result only shows 
how appanmtly closely related forms may widely differ in the form of the Zyjrospore. 

.Vote For many veal's <rrave doubts existed as to whether the distinguished 
botanist C. A. Ar.AKUU was trulythe author of the genus .MicraMei-im (in its motlern 
sense, as the only species described was named by him M. furrata, its diagnosis being 
very brief, »Micrasterias fureata, raxliis ])luries furcatis obtusis.). Hrai'n, Alg. Dnicell, 
pp. 85 and H)7, refers to this uncertainty, and gives a letter from I)r. .1. f». AOauoh 
( 1855) to show that the s|)ecics and genus of 1827 were valid; that the gimus was 
undoubtedly that accepted by Rai-kk, but that the 8|)e(nes was = M. rotata ((Jrkv.) 
Hai.fs. Braun says, 'Probatur igitur Min'a.^teriam .Aoakuui cum Micra.'<trri<je genere 
sensu Ralfsiaiio convenire et Mirraftn iam furcatam An. cum M. rotato Rai.ks identi- 
eam esse,* 1. c. p. 108. In the Desm. Bornholm of Dr. NouD.s'rKDT (apjiendix or ab- 
breviation in French, p. 211) this remark of .1. CJ. Aoardii to Braun is referred to. 
Ever)' one knows that Dr. .\uari)H, like his illustrious father, was an admirable algo- 

logist, but in the ease of this plant I imagine that the determination was possibly in- 

correct. Dr. Nori).stki)T (a veritable Desmid-sfieeialist !) gave me several years ago, a 
figure from C. A. Auardh’s original material, thus, ^Micrnvtn’ia)* fureata Anun., se- 
cundum specimina originalia in herb. .1. ft. Ar.AKDiiii, ab 0. NoRD-STKirr delineata^, I 
found the figure was not that of M. rotata, but of M. Jentirulatai However, in 
justice to Dr. .1. G. Auardh, I must state that it is ixissible that he in 18.55 (like 

WaiXich in 1880, and Karrnhokst in 1868), considered that M. rotata and detihrulatn 

were but two forms of the same species, and this may be the true explanation of his 
letter to Braun. 

11. H. lux, Joshua (Burra. Desm. p. 658, t. 22, f. 12, 188.5; M. extendrns Turner in litt. 
1884; M. ra(lio.m vnr.? Waluch Mscr. No. 82, 1855). 

Ix>ng. 180 — 190, lat. 170 — 205. lat. isth. 18 — 22, lat. apic. 44, lat. lob. |k) 1. 18, 
crass. 25 — 29 /a T. VI, f. 6. 

ft Walliebli, II. V. A frontc visa differt forma lypica soctionihus lobulortim late- 
ralium undulatis, ut in M. radiom, non rectis ct regularitcr radiantibus; a|)icihus 
lobuloruni forcipatis. 

Long. 180, lat. 180, lat. isth. 20, lat. apic. 43, lat. lob. pol. 20 /«. T. XXII, f. 2. 

Hah, te ct ft Bengal, G. C. W.; ft Khasia, G. vox L. 

12. H. radians, n. sp. M. sub-circularis, stclliforrais, mediocris, subquimjue lobata; stuni- 
cellulis sub-5-lobati8, lohis lateralibus radiantibus, bilohulatis; lobulis bifidis; laeimilis 
rectis apice bicuspidatis vel bidentatis; niembrana glabra vel subtilissiroe punctata; 
sinn interne lineari, externe inodice aperto, angusto-cuneato. 
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Species inter has dnas s(M|u<'iit(‘s; ditiicilc est dicere cui haruiti specieruni veri- 
siiniliti>r proxiina! tWmn' dute: 

tt. tjrpiea. Apicil>us iubuloruiii liicnspidatis. T. V, f. Ha. 

Long. LW — 14.), lat. 1U4 — 120, lat. isth. 18, lat. apic. 50, lat. lob. pol..20 
/f. dentata. A|>i('ihus luliuluruni bidentutis. Fig. H b. 

Long. 1S5 — 140, lat. ll.*), lat. isth. 18, lat. apic. 54. lat. lob. |)ol. 19 ft. 

{Miv. (Tiu-ineUteiisui, Wallk h, ex p.. Msec. No. 84, f. 1; Ixing. 180, lat. 104 
The species occui*s in Hengal, but seems uncommon. It is a very close relative 
of the two following species, but the regularly stellate, not sub-ramose, form at once 
distinguishes it from them. 

t.8, M. crux-inelltensis, (Ehr.) Kalfs (Hr. iJesm. p. 78, t. IX, f. 3; Eumtrum crux-meli- 
tenais Ehk. Abhl. Berl. Ak. p. 81, ex. p. 1881; Inf. p. 162, t. XII, f. 8 a b, non c; 
KItz. Phyc. Germ. p. 184; Fockb Phys. Stud. p. 64, t. I, f. 18; Mia-aateriaa meli- 
tcnsi.v Mgnoh. Synopsis p. 216, No. 4; Eudatrum diverifens Brrb. in litt. fide Mrngii. 
1. c.; M, fuTcata var. VVaixich Beng. Desm. p. 280). 

Collectio Wullichiana varias formas Micraaterice crux-melitenaia copiose continet. 
Apk'ibus lobulorum bidentatis, rarissime bicuspidatis. 

Forma a typlea. Fere ut in speciminibus Europoiis formata. 

» eonipressa. Lobulis lateralibus sub-curtis. 

» Y minor. Forma minor, loho polari paruin exserto. 

» <1 lata. Latior, in proportione, quam f. typica. 

» c robusta. Ix)buli8, et lobo polari, crassis. 

f alata. Forma, lohis valde incisis, expansis; lobo polari parum exserto. 

>. t; gracilis. Lobis valde incisis, tenuibus; lobo polari niagis exserto. 


4. 

Dimensiones:' 






Lung. 

iHt. 

Ittt. isth. 

Int. apic. 

lat. lob. pol. 


a 

112 

104 

24 

38 

1 8 |U f . 

4 a 

(i 

104 

84 

14 

34 

15 » » 

» b 

Y 

82 

76 

13 

28 

14 » » 

» c 

d 

118 

114 

20 

42 

20 » » 

. d 

« 

1.82 

118 

24 

52 

25 » » 

» e 


104 

92 

13 

85 

15 » » 

. f 

n 

100 

82 

14 

32 

13 * •» 



The filamentous condition is illustrated by the locking or interlacing of the ’fur- 
cillffi’ of the polar lobes, as in fig. 4h (after Waulich Mscr. No. 84, f. 2): Wallich 
thinks that the sexually mature fronds cohere by the furcillse previous to conjugation. 
A vertical view of the frond is given at T. XIX, f. 17 (crass. 23 — 26 ft). 

Wallich in Mscr. gives the size as long. 81, lat. 78 .a f . y supra. Vide note 

sub No. 14. 

Bengal; not in other gatherings. 

[Since compiling the above list of fonns I have found that 1 have omitted one 
very peculiar specimen, long. 97, lat. 87 ft^ with a distinct tooth 3 f* kmg on each side 
of the apical concavity; the frond has dentate lobules. It might stand as f. 9 evolnts.] 
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M. faresto, Kalks (Br. I)t‘Sin. p. Y3, t. IX, f. 2, non Aoardh; Wallich Beng. Desm. 
p. 2H0, ex p.; Min-axterias melitmaix Ralks Ann. N. H. vol. XIV, p. 260, t. VI, f. 2, 
non Menoh.; M. <rux-mHitemix var. b furcata Rabh. FI. Eur. Alg. Ill, p. 190; M. 
radiata Hass. Br. Fr. Alg. p. 886, t. XC, f. 2; M. melitensu (i gracAlix, KCtz. Spec. 
Alg. p. 171). Hue formte tres: 

Forms a tjrples. Fere ut in Halfs 1. c.; lobulis lateralibus spice forcipatis. 

» P frseillims. Lobis attenustis; apicibtis lobulorum dentatis; lobo polari paullo 
exserto. 

» Y expansa. Major; radians; apicibus lobulorum sub-bicuspidatis. 

T. V, f. 5. Diinensiones: 

Long. lat. lat. iith. lat. apic. iat. lob. pol. 

a 145—150 124—180 20 48 22 f. 5 a 

/!f 135 120 24 70 22 » » »b 

y 165—176 140—158 22 86 27 * » »c 

//ab. (i Bengal; a and y Northern India. 

l^Note. Of this species Wallich, 1. c. p. 280, says »abiindant and occurs in every 
state intermediate between the typical one and its variety commonly described under 
the specific name of M. (rtix-melitmsix». From Dr. Wallich’s remarks upon these 
and other forms, and also upon »divergence» and specific limits (pp. 184 — 5, 275, 
277, etc.) it appears that between 1854 and 1860 he had become an enthusiastic evo- 
lutionist, and as such was much inclined to believe that consimilar forms were most 
probably originally cognate. Against this view W. Archer advanced arguments (Dubl. 

N. H. Soc. Trans. 1865) urging the ptirsistence of type, i. e. of species, in the Des- 
midieie. Both against and for the fusion of species there is much to be said; the 
quoestio vexata will hardly be settled, as Evolution demands generations of forms upon 
which to effect change, which would require generations of observers to detect and 
consider. For iny own part 1 express no opinion upon the controversy, except that, 
as all my figures of the two preceding species (except f. 4 h) are ad nat., the truth- 
fulness of Dr. Wali.ich’s remarks upon diversity of form is amply sustained.] 

16. M. alata, Wallich (Desm. Beng. p. 279, t. Xlll, f. 11, 1860; Lagerh. Desm. Beng. 
p. 5; M. ala-draconis Wall. Mscr. No. 78, 79). Formae duse: 

« typiea. Semicellula; 8ub-7-lobat8e; lobis radiantibus, expansis. 

depressa. Lobis lateralibus curtis, depressis; lobo polari magis exserto. 

Dimensiones: 

Long. lat. lat iath. It. apio. It. lob. pol. crass. 

« typiea 160—174 148—154 14—20 60—66 12.6 28 /*. T. VI, f. 3, 5. 

Wallich 1. c. 147 142 — — — — » 

ft deprewa 152 i25 15 50 14,6 — * T. VI, f. 2. 

Baboosole, 22 Oct. 55, G. C. W. 

The zygospore of this species was first described by Lagerhbim (Amer. Desmfl. 
p. 231, t. XXVII, f 5), his figure seems to possess rather fewer and thicker spines 
than the one I noticed. The dimensions given by Laorrh. are Diam. c. acul. 98, 
8. acul. 58 /u; mine (f. 4) give Diam. c. acul. 100, s. acul. 60 /«; thus they practically 
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agree exce|it in the thickness of membrane, and, as this varies so roucli according to 
the age of the Zygo^re, I deem it unimportant. 

16. M. aplenlata, (Ehr.) Mengh. (Synops. Deem. p. 216, 1840; Eruvttrum apiculatum Ehr. 
Abh. Berl. Ak. p. 246, 1883; Infus. p. 167; 1. c. t. XII, f. 2 E, nculeatum (pro errore); 
Euoitrum npinuligefum Breb. fide Menoh. 1. c.), var. laeerata, n. v. 

Var. quarta parte minor quam f. typica; lobulis laciniate i>artitis vel laceratis, 
irregularibus. Figurte 1, Tab. V (in I)esiu. SUb-alp.), Delpontii paulluluni ac(cdeu.s. 

IvOng. et lat. 185, lat. isth. .80, let. apie. 84, lat. lob. pol. 44 f*. 'f. XXII, f. 8. 

The inferior lobes somewhat resemble the sub-alpine form; the polar lobe is more 
like that of the English plant; cfr my fig. in Cooke’s Br. Deem. t. 48 a b (non c- 
which is after Delp. 1. c. f. 2). 

Khasia, ex utriculariis, G. von L. comm. 

Dr. Nordrteut (D^m. Bornh. pp. 187 — 90 et 212) propounds an ingenious 
theory that the plants described as M. jinihriata Ralfr (Br. Desm. p. 71, t. VIll, f. 2); 
idem v. omata Bulnheim (Hedw. II, p. 21, t. II, f, 3, 1859); idem (sub nomine M- 
aculeata) Rostock in Rabh. Alg. Europ, No. 1856; Hedw. II, p. 59; ,1/. hrnchyptera 
Lund, (Desra. Suec. p. 12, t. I, f. 4); M. Halis Racib. (Desm. Polon. p. 40, t. V (XIV), 
f. 1); with certain forms of these, are but varieties and forms of the above species. 
I would remark that not only is the retention of some of these as species a matter 
of scientific convenience, but the correctness of their proposed fusion is only con- 
jectural, their respective zygospores being unknown; it therefore seems inexpedient fb 
change their status under existing knowledge of them. As to Bclnhbim’s and Rostock's 
varieties (and M. Halis also?) it seems probable that they do naturally fall under this 
species, but with respect to M. fimbriata and M. brachyptera, although no doubt they 
are allies of Ehrbnbkrg’s plant, it seems to me that they should continue to retain 
their specific rank. 

17. M. foliaeea, Bailey (in Ralfs Br. Desm. p. 21u, t. XXXV, f. 8; Wallich Desm. Beng. 
p. 2H0). Form 86 duaer 

a. typlea. Frons lata vel latior quam longa. T. VI, f. 12 — 14. 

fi. eloagata. Frons longior quam lata (var. ff WaLlich, j. c. t. XIV, f. I). 

Dimensiones: 

Long. Int. Int. nth. Int. apic. lat. lob. pol. craaa. 

« 70—73 72—78 12—14 30—32 10—12 12 

0 85—90 70—75 11 -13 32 15 — » 

Wallich » 86 72 — — — — » 

The type alone appears in Wallich’s Mscr. of 1856 (Nos. 70, 85, 88), under 
the name Micrasterias armiUa; it seems that his figure in Beng. Desm. was draWn 
from the other form. Wallich states that in the young zygospore the spines are 
simply conico-aculeate; in the mature zygospore they are bi- or tri-furcate at their 
apices. It is not rare to find this species in catepiform filaments of 50 or even 70 
fimnds. NordstbixFs var. y omata (with aculei on the incisions), found in Brazil 
(Desm. Bras. p. 221, t. II, f; 16) is, like var. supra, longer than broad. The Zygo- 
spore (f. 15 Nub.) has Diant. s. ^nn. 45, c. spin. 78 
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Bengal (Elephant Tank, Nov.), G. C. W., 1856; British Burmah, ex Utricularia 
faticu^ata; also from Khasia, ex Utr. «p., comm. G. von L., 1889. 

18. M. Mahabuleshwarensis, Hubsun (Notes on Indian Desm., Q. J. M. Sci., p. 168, 1863; 
Lundbll, Desm. Suec. p. 15, t. I, f. 6, 1871; M. Americana /. MahabuLeahwarerms 
Maskell, On M. Amer. p. 9, t. II, f. 8, 1888). 

Long. 155 — 160, lat. 125 — 140, lat. isth. 26, lat. Epic. 80 — 86, lat. lob. pol. 
21 — 24, crass. 36 n. 

Lundbdl gives long. 170 — 220, lat. 160 — 190, lat. isth. 20, lat. apic. 110, lat. 
lob. pol. 28, crass. 40 fi. 

From a large Indian specimen long. 164, lat. 144, lat. isth. 24, lat. apic. 91, 
lat. lob. pol. 24 M- 

Swedish sf^eciinen long. 214, lat. 210, lat. isth. 24, lat. apic. 112, lat. lob. pol. 29 u. 

From these comparisons it will be seen that the European forms are much larger 

than the Indian type, still they resemble it in all points. The last dimension is from 
a beautiful Swedish speciineii, kindly communicated by Dr. Nobdstkdt. I cannot agree 
with Mr. Maskkll’s suggestion that this and other correlated plants should be fused 
as forms of M. Americana (and in ihis view he coincides with Wallich), as the ge- 
neral habit of the fronds in outline differs so much, and the zygospores being un- 
known, absolute proof is as yet impossible. 

T. VI, f. I. Hab. Central India, J. S. 

— — var. excelsior (Wallich) nobis {M. excelsior, Wall. Mscr. No. 81, 1856; 
M. morsa var. d. Wall. Desm. Beng. 1860, p. 277, t. XIII, f. 10; M. Americana f. 

excelsior, Maskell, 1. c. f. 7). Var. turaore central! carente vel parvo; lobi centrales 

duplices ut in f. typica, sed incisurse parte interne emarginato-pinnatse, non simpliciter 
aculeatee; processubus lobi polaris erectis non obliquatis nec expansis. Margines omnes 
versus aculeata, aculeis seriatim ordinatis. 

Long. 130 — 145, lat. 126 — 135, lat. isth. 20 — 25, lat. apic. 55 — 62, lat. lob. pol. 
20 T. V, f. 2 (after Wallich). 

Hah. Raneegunge, Nov. G. C. W. 

Continuing my remarks, I certainly think Dr. Wallich is in error when classing 
this so closely with M. Americana, M. Baileyi ^Ralfs), and M. ringens (Bail.); yet 
it must be admitted that if the salient points of the specimen of M. ringens figured 
by WoLLE (Desm. U. S. t. XXXV, f. 2) were existent in his other plant, var. serrulata 
WoLLE tFr- Alg. U. S. p. 41, t. LIX, f. 15) the result would be M. Mahabuleshwa- 
rensis, minus the 2 intermediate apical processes. As the Desmidieae are so eminently 
erratic in form, I venture to predict that the finding of such a form as suggested is 
but a question of search, and that it will be found! 

19. M. WallicliiL Gbunow (Desm. Insel Banka, in Rabh. Beitr. II, p. 14, t. II, f. 21; in 
Rabh. Alg. No. 1727; Lundell Desm. Suec. p. 15; M. Americana forma Wallichii, 
Maskell, 1. c. f. 9, 10). 

Long. 132- -154, lat. 120 — 140, lat. isth. 21 — 24, lat. apic. 62 — 73, lat. K>b. pol. 
24 — 27 f*. 

Grunow gives long. 133, lat. 115, lat. apic 75, lat. lob. pol. 20 — 22 ,u. 
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Lundell gives long. 224, lat. 208 yu. 

Specimen from Vestrogothia, O. N. leg. lA)ng. 224, lat. 216, lat. isth. 29, lat. 
apic. 1,34, lat. lob. pol. 30 n. 

The last was a very fine specimen sent to me by Hr. Nordstkdt. Here again 
the Indian forms appear to be so much smaller, that the European pUnts cited, in 
this and the last-named species, might stand as saiOor** 

I have not seen any specimen with nearly so extended a ventral process (either 
in No. 18 Ifype, or this species) as that described by Laoerhkim (l)esm. Ileng. p, .*), 
t. I, f. 1) under the name of M. MahalmleKhirarensis var. (i mrculifera. 

Hydrabad, J. S. 

Note. Nordstedt, in Fr. Alg. N. Z. pp. .30 — 31, has given an interesting re- 
sume of his own and Grunow’s views (Rabh.'s Beitr. p. 14) upon this 8|)ecies and the 
preceding one. My own arrangement stands thus: 

M. Makabuleehcarensis, Hobs. Lobis lateralibus bi-sectis, diiplicibus. 
a. Lobulis plus minus regulariter attenuatis. 

1. /. typica (Indica minor) Hob.s. 1. 127, It. 106 yu. 

2. > » ( » intermedia) Nordst. (Alg. Char. p. 10), 1. 140, It. 114 

3. » » ( * major) Turner, ut supra, 1. 155 — 164, It. 125 — 144 yu. 

4. » brevior (Americana) Nokdst. (N. Z. p. 31), 1. 105, It. 83 yu. 

5. » Europcea Nordst. (Lund. Desiii. Suec.), I. 170 — 220, It. 160 — 190 f*. 

P. Lobulis phis minus lageniformibus. 

fi. /. Novitelandiea, Nordst. (N. Z. 1. c.), 1. 200, lat. 160 y«. (Mask. t. XI, f. *7). 
y. Lobulis introrsum aculeato-emarginatis; attenuatis. 

7. var. excelsior (Wai.l.) Turner, 1. 130 — 14.'>, It. 125 — 135 yu. 

^f. Wallichii, Grunow. Ixibis lateralibus tri-)>artiti8. vel triplicibus. 

«. Lobulis plus minus regulariter attenuatis. 

1. /. typica (Indica) Grunow. 1. 13.3. It. ll.'> ft. 

2. /. major (Europa*a) Nordst. (Lund. Des. Suec.), 1. 224, It. 208 ft. 

p. l^obulis plus minus, lageniformibus. (Var. Hei'manniana, Rbinsch; M. Her- 

manniana, Rnsch, Alg. Frank, t. VHI, f. 1; Sp. Alg. Fung. t. XXI, f. B.) 

3. var. Hermanniana, Rein.sch 1. c. 1. 200, It. 154 ft. 

4. — — /. ampullacea (Mask. N. Z. f. 6) 1. 200, It. 154 (Af. ^fnhahuleshra- 
rensis p ampulloi-en, Nordst. N. Z. t. 11, f. 16 o). 

5. — — /. Fijien.iii, Nob. (Macdonald, Mscr. et litt. ad W. B. T. c. ic. Fiji, 
1856); Maskell (On M. Amerit^na, t. II, f. 12), 1, 200, It. 160 ft, »f. in- 
cisuris brevioribus*. 

6. /. Spencerii, Nob. »inarginibus non serratis* — M. atnpullacea Mask. var. P 
Spencer (N Z iJtsin. p. 296, t. XXIII, f. 6), 1. 128, It. 96 ft. 

The fig. of WoLLE (Desm. U. S. A. t. 32, f. 5) M. Americana v. Hermanniana 
(Wolle), cited by Nordstedt in Fr. .\lg. N. Z. p. 31 as a form of these species, seems 
to me only a deeply incised form of M. Americana Khrb.: end it might probably lie 
better to call it f. incisa of that species. It is not the .M. Hermanniana of Rrinsch, 
as the lobules are not lageniform. 
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SO. M. AmerlCBM (Ehr.) Ralfs (Br. Dusiu. p. XIX, in cri'tita*. (A/, morm) p. 74, t. X, 
f. 1; Kf.TZ Sp. Alg. No. 5, 171; Eaaittrum Ainei-icanum Ehkb. Verbr. Amer. p. 125. 
t. IV, f. 15; Eucutlrnni (No. 4) Baii.ky, Amer. Hacill. p. 295, t. I, f. 25, efr Khkii. I. 
c. p. 46!; M. Americana (forma* varite) Ma.skrli,. I. c. f. I — 6, non 7 — 14). 

Forma ut in var. a (typica) Rai.kk 1. c.. ae<l minor: incinbrana obaciire piinctiitH. 

Long. 100 — 118, lat. 86 — 92. lat. iath. 18 — 20, lat. a])ic 50 — 54, lat, baa. lob. 
pol. 22 — 27 f*. 

Northern India, J. S. 

21. H. anomala Turner (in litt. 1888; M. apiculata finmu Joshua? Burni. iK-am. p. 68)!, 
t. XXII, f. 13 idem f. Josliuce, De Toni et Lkvi, Notariaia p. 91, 1886). 

M. magna, egregia, anomala, circ. <piarta parte longior quam lata, late dliptica, 
aiiiii prnfundo, lineari, anguato: aemieellulae (piimpielobae, lobis lateralihiia bi-lobulutis. 
8ub-radiantibu8, inciaurse interne pliia ininiia aiHitu-rotiindatie, apioibiis lobiilornm 2- 
8 — 4-detitati8; inarginem ver8«i8 utnKjue latere proceaanbiia dnobiia, ct circa vcntrem 
aeiuicelluhi* proceasubue 4, brevihus, tubiformibus deiit.-itis armatia, acrobiciilum mag- 
num vel prcKcaHiim cingentibus: lol>o fM>lari exnerto, cuneatn, apiee incavato, angulis 
in 4 — 6 prtK^ettsua divcrgentes tubiformea dentatoa tiaaia, baai prori'aaubiia ditobua coiisi- 
inilibua brevibua, munito. ,Meinbi*ana punctata? A latere viaa inodice constricts, aeini- 
cellulia lanceolato-attenuatis, apice rolundatia; pna casubiis prominentibua. 

Var. irregularis. F. lobis lateralibus irrt'gulariter divisis; (pioqiie in 3 — 4- - 5 
lobiilia aecto. 

Long. 190 — 210, lat. 145 — 160, lat. isth. 37 — 42, Iftt. apic. 74 — 90, lat. bin*, 
lob. |N»1. 84 — 40, crass, circ. 54 ft. T. XXII, f. 1. 

Hah. Ktiasia, super Brahmaputra buincn, ex Utrieulariia; also E. India, ex 
Utrirularia faaciculata, G. v. L. 1889; Northern Imlia, 188,8, J. S. 

This is a very anomalous aud extraordinary plant. i>f which I have s(xm but 
specimena, the variety of which in the divisions of the lateral and the angles of the 
polar lobes is astonishing. It seems as though the frond was in general outline nearest 
.If. Amei'icana, with the lobules and projections (tubular!) of Xnntiudiwii dematurr) 
stiperadded! However, this spt’cies stands alone, being much unlike any other niemiter 
of the genus. The S|)ecimcn 1 had in 1883 was only part of decayed semiucll, so i 
could not describe it. The nearest approach to this Desmid is the M. ainndatu funna 
(/. Joshua I)e Toni) of Joshua in his Burm. I>esui. p. 686, t. XXII, f. 13. which al- 
most^ seems to )>e an en'atic form of this plant. 

21. IT. Ehasim, n. sp. M. mediocris, diametro paullo longior, medio modice ronsirictii. 
ainu lineari; semk'ellulis 5-lobatis, lobis sinn lineari inter se disoretis, lobo polari Into 
brevi apice incavato valde expanse non exserto spmis brevibus curvatis uritssis nrninto; 
lobuli laterates non sequilati, superiorihus latioribus <]uain inferioribus et bn«idihu9. api~ 
cihus bisectis acutis, apicibus lobuloruiu 2 basalium et 2 su[K*rioruin acideis parvis 
luunitis; loeinbrana glabra? se<l cum istpillis parvis conicis spai-sis paucis bixtvibus apice 
rotundatis ornata. Species, ut mihi visa, inter At. apioulata Ehk. at M. maminiUata 
Nob. (On Desna, p. 936, t. XVI, f. 12, reduced!), sed multo minor, et non teque gi'it' 

K. S« Vtl. Akwi H»a8l. 86. N:o o 10 
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cilis. EtiaiD pro|)e M. ffali Rac. (Desin. Poloii. p. 40, T. XIV. I’. 1) sed nupeilit'ies 
(>1 Hpicibus lobuloruni non iiincroiiatiR vel acnleatis. 

Long. 184, lat. i«4 ft. T. XXIIl, f. 2. 

KhaRia. ut supra, romiii. G. von L. 1889. 

In this aperies, which is much smaller than .1/. tnnmrniHuta Nor., the |>apillii‘ 
are eonieal and quite round at their apii'es; it diit'ers from the specica named in hav- 
ing the lobules acute and not rounded-off, with th«‘ e.vceptioii of the superhir and 
inferior |>air8 of lobules, which are one-.spinedT The polar lobe is in form much like 
that of M. apictilala. 

This genus seems to .('ontain but four principal typ«-s, which I would range under 
the fellowing sub-genera: 

A. Holoeystis (HaSSai.e) emend. (pXo^, integer, xrarig, cellula) lohis polarihus indivisis; 
lobis lateralibus transverse positis. 

Typ. spec. M. truricata; M. oscitans; M. pinnatiffda; M. incisa. 

B. Atoiiiocystis (aio/uos^ non sectus; &c.) lobis polarihus vi.v vcl non divisis: lohis l.tte- 
ralihus normaliter singulis radiantibus. 

Typ. spec. M. expansa, Bak..; M. stauroinorpha. Nt>n.: M. tropi<-a. Nordst. 

C. Actlnocystls («>rri«, radius soils; &o.) lobis polarihus furcatis; lohis lateralibus ra- 
diantibus. 

Typ. spec. M. rotata; M. crux-melitetisis, Enn.; M. lux. Josh. 

D. Hchlaocystls s(‘indo; &c.) lobis polarihus indistincte furcatis; lobis lateralibus 

suh-radiautihus irregulariter positis; tVons .ssepe radiis vel jn'occssuhus instructa. 

Typ. spec. M. Nordstedtipna; M. muricata; M. anoraala, Nob. 

Of these sub-genera Holocystis falls nearest to Euastriim {Encoxmiuin), while 
Schizflcystis comes near Xanthidiura. The discovery of a triangular form of Min-, 
pinnati/ida {oar. triffona, W. W.), by my friend W. West, is of great interest, as giv- 
ing another decided connecting-link between this genus and its successors (efr J. Bor., 
Oct. 1889, t. 291, f. 15). 

Gen. 18 . Xanthidium, Ehrb. 

(Abb. <1. Iterl. Akad., p. 317, 1833, Ber. d. Berl. Akad. 1836, inut. char; Ralfs in Annals N. H. vol. XTV, 

p. 466, 1844—6. 

1. X. cosmariforme, n. sp. X. submediocre, circ. l^-plo long! us quam latius, »cosinari- 
forrae»; late ovale; semieellulae semicirculares, in centre tuinore parvo instruct®, an- 
gulis rotundat® marglne aculeis parvis (circ. 15) predit®; superticie tumoris granulate ; 
sinu liiieari, sub-angusto, extrorsum paruin ampliato; membraua achroa vel fusco- 
pallescenti. A latere visum lanceolatum, paullo constrictum, apicibus rotundatis, aculeit 
in seriem verticalem ordinatis. 

Long. 39, lat. 27, lat. isth. 10, crass. 16, long. acul. 1.7 — 3 ft. T. XII, f. 17. 

F. evoluta. Series 3, non 1, aculeorum margine; a latere visum series verticalei 
3, habens. 
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Long. 87, Iftt. 27. lat. i«th. 10 yu. T. IX, f. 9. 

I referred this and Cos. sp. (C. puteale. No. 12.5) to Dr Xordstrdt, who remarks 
»the diflFerences between certain Conmnria ami Xnnthiifio are werv small, ... I have 
often thought that we must again take up Kkin.s<’h's genus IMyviidivmy (a vc-ry 
multifarious genus!); and I must own that this might just as correctly be called ('hm. 
xanthidi/orme as by the nlwve nante! Cfr suggestion by me sa sub-genera. 

[In the dimensions of this genus, long, tiiul lat., the spines are included]. 

2. X. ciiatatnni, IIker. (in Kalfs Br. Desm. p. 11.5, t. \l.\, f. 8 a, b, c). 

Long. 80, lat. 70. lat. i.sth. 16, long. spin. 14 — 17 ju. '1'. XII, f. 20. 

P. Inomata, n. f. F. ventre vix inflato; membrana punctata. 

Long. 74, lat. 68. lat. isth. 15, long. spin. 10 — 12 ft. Fig. 18. 

Var. leloderRiam. Minor; semicellul&‘ distincte octagona*. (X. It'ioHertnum ^ioY & 
Birmt, Jap. IX'sm. t. 268, f. 11). 

Long. 78, lat. 6.5, lat. isth. 14, I. spin. 10 — 14 ft. Fig. 88. 

— — F. irregalarls. F. spinis lateralibus irregulariter |x>siti8. 

Long. 84, lat. 70, lat. isth. 11, 1. spin. 10 — 18 ft. Fig. 31; T. XIII. f. 8. 
oblique. 

K. IneTolata. Fere ut in I'. Iriodermum. sed apice et basi spinis singulis, an- 
gulis superioribus lateralibus spinis geminatis, armata. 

Long. 76, lat. 64, isth. 13, 1. spin. 11 ju. T. XII, f. 27. 

Var. erectum. Scmicelluhe inargine sufKjriore imlistincte 4-angulatie, fere semi- 
oirculares, spinis dorsidibus erectis. 

Ix>ng. 74, lat. 76, lat. isth. 14, 1. spin. 12 — 14 ft. T. XIII, f. .5. 

S. X. blseaariam, Ehk. (Verbr. Amer. pp. 46, .51 et 138, »lcon Baileyi, 1841»; Kwvttrnm 
No. 11, Bailey Am. Bacill. p. 291, t. 1, f. 13; X. crixtatum uncinatum, et X. unci- 

natum, Brer, in Balks Br. Desm., p. 115, t. XIX, f. 8 d e f. 

F. typlea. Angulis basalibus 1 — 2 aculeatis. Long. 82, lat. 68, lat. isth. 16, 1. 
spin. 9 — 11 ft. T. XII, f. 80. 

Var. rotaodataia. .Seroicelluls rotundato-octagona*, non elongatse. 

Ixmg. 70, lat. 54, lat. isth.. 16, 1. spin. 6 — 11 ft. Fig. 28. 

Var. omataai. Semicellula; paullo protensje, granulis et tubereulis 5 — 6 supra 

protuberantiam centalem curvatim dispositis; a latere bi-ovale, inodice constrictum, 
apicibus rotundatis. 

Ix>ng. 70 — 80, lat. 62 — 76. hit. isth. 13. cniss. 25, 1. spin. 10 ft. T. XIII, f. 2. 

I can hardly coincide wnth the usual view that this is but a sub-species of X. 
cristatum. as the form of the cells and the direction of the spines so widely differ 
from that plant, moreover F.hbenbero’s name has decided priority. The form described 
by WoLLB (Desm. U. S. A. p. 93. t. X.XIII, f. 7 — 9) is certainl)' X. Hrebinsordi, Raia^, 
and not X. hixemriutn. I am aware that 1 am venturing to differ with various 
learned authors respecting this sjK’cics, but, as I have many specimens of X. erv»tntuni 
with basal aculei binary, I can but accept Ehrenbkro.’s remark, especially as the form 
of frond (a greater point than one spine more or less!) agrees with the figures cited 
of RAt.Ks & accepted by Bkebisson. 
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Northern India. 

4. X. fMdeulatani Ehr. (Infus. p. 14H, <‘x p., t. X, t‘. 24 b< Kat.fs in Annala N. H. p. 
4B6, t. Xn, f. 3 e; EuoAtrum fnsnrulatnm KOtz. Phy<*. (ierin. <*x. p., p. 187; -V. 
fat>cHul»ituin, Has8. Br. Alg. p. 359, pro. max. parto; Kai>k.s Br. Dcfnn. p. It4;"ex. 
p., t. XIX, f. 4). 

Long. 72, lat. 70, lat. ieth. 12, 1. spin. 11 /u. T. XII, f. 34. 

Northern India, tl. S.; Eaat India, ex Utrirulana fasanilnta, G. vuN L. 

5. X. antllopieam (Brf.b.) KCtz. (Spec. Alg. p. 17f, 1849; Cosmnriunt antilopofum, Bkeb. 
in Menoh. Synops. p. 218; Eunstrum, No. 10, Baii.ky Ainer. Bacill. p. 296, t. I, f. 10; 
Knastrum fasnculatnm, KOtz. Phyc. Germ. p. 137, ex. p.; X. polygonum Ha8.sall, 
Br. Fr. Alg. p. 360 (excl. ayn.), t. 89, f. 4; X. fc^ciculatum. Kales ex. p. Br. Desna, 
t. XX, f. 1 a, c; X. fascicnlatum polygonuiu, Ehr. Inf. p. 146, ex. p., t. X, f. 24*; 
Half's in Annals N. H., vol. XIV, p. 467, t. XII, f. 3 a b c d). V’ar. d polymazum 
Nordst. (Norg. Desra. p. 38, t. I, f. 20). F. major, n. f. Membrana punctata. 

Long. 84 — 90, lat. 85 — 96, lat. isth. 17 — 20, long. spin. Mm. T. XIII,' f. 1. 

F. depressa. Seinicellulis paullo depvessis, ventre non inflatis. 

Long. 64, lat. 86, lat. i‘th. 24, 1. spin. 12 n. T. XII, f. 24. 

Northern India; Neilghiri Hills? 

6. X, hastlferum, Tl'rner (On Desm. p. 938, t. XV, f. 20, 1885; Xanth. antilopcaum var. 
angnlatum Josh. Bunn. Desm. p. 643, t. X.XIV, f. 16, 1886: X. angulatnm (Josh.) 
Laoerh. Krit. Bemerk. p. 539). 

F. typlca. Long. 53, lat, 76, lat. isth. 12, 1. spin. max. 17; min. 3.5 M- T. 
XII, f. ^5. 

Bengal; Himalayas, ex. (^tricularia stellari, G. von Lk 

Var. Javanlcam (Nordst.) Nob. (X. antilopmnm f. Javanica, Nokdst. Alg. Char, 
p. 12, t. I. f. 21). 

F. plana. Semicellula* dorso fere plame. (Wallich Mscr. No. 175 B). 

Long. 64, lat. 84, lat, isth. 12, long. spin. 12 — 20 u. T. XII, f. 23. 

» 60, X 60, ; » 11, » X 11 T. XIII, f. 6. 

F. angnlata. Semicellulse reniforme-octagonee. 

Long. 55 — 65, lat. 66 — 72, lat. isth. 11 — 13, crass. 18 — 22, 1. spin. 12 — 14 ft- 
T. XII, f. 16; fig. 19, a latere; forma paullo irregularis. 

— — An abnormal division. The old frond seems to have divided, one seg- 
ment developing properly, and the other remaining undeveloped and fixed between the 
dorsal spines of the sister cell! Both partly occupied by vibratile granules which were 
red in colour. T. XII, f. 22, after Wali.ioh Mscr. No. 175 A. 

Note. From the description (Contrib. Alg. fang. p. 92) I almost imagine that 
this sp. is really = X. Nordstedtianum Reinsch, but his figure (T. X, f. 6) does not 
agree with the text, »anguli quatuor spinis tenuioribus binia armati, anguli laterales 
spino finguio annati>. Figure bad? 

7. X. Itengalicnm, n. sp. X. submagnum, tam longum quam latum; semicellafae angulato- 
renilbnnes, margine spinis magnis sex armatte; angulis basaltbus nudis, rotundatis; 
tumove ventrali nullo; quaque semicellula nucleis amylaceis binis prmdita; siifu profnndo. 
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Bub-lineari, inodice aperto: menibrana glabra, vel obaciire punetata. A vertice visum 
anguato-ellipticii in . 

Long. 70, lat. 74, lat. iath. 12, 1. spin. 10 — 13 ft. T. XII, f. 32, after Wali.ich 
M scr No. 174. 

•Specie! pra»cedenti proxime acccdit. 

8. X. hexaeanthnm, n, sp. X. mediocre, fere tain longum qtiam latum; seiuicellulse late 
octagonic, angulis externis spinis rectis singulis longis 6 armatis; ventre tumidae, con- 
gerie circular! verrucarum ornato; !aembrana punctata; sinu profundo, sublineari, ex- 
trorsiini valde ampliato. 

Long. 77, lat. 72, lat. isth. 18, long. spin. 9 — 13 fi. T. XII, f. 26. 

Near to X. Xordxtedtianum Hbimsch, and to the j)receding species. 

9. X. tetracuBthuni, !i. sp. X. submediocre, tarn longum quam latum; semicellulse irre- 
gulariter quadrangulares, I>a8ali parte laterum inflata; me!Dbrana glabra, ventre tumida, 
annulo gra!iolorum ornata; sinu acuto, aperto, interne rotundato. Quaquie semicellula 
angulis externis spinis 4 rectis vel leniter curvatis singulatim positis armata. 

Lo!!g. 67, lat, 68, liit. isth. 13, long. spin. 7.5 /u. T. XII, f. 29. 

Arguing from analogy with such a form as this, undoubtedly a Xanthidium, 
would prevent the well known form (though absent from these gatherings) X. octocorne 
Khu., from being often misplaced under Arthrodeurmis! 

lU. X. ineptum, n. sp, X. minutum, tarn longinn qua!n latum (sp. inclus.); semicellulie 
ovales, margine rotundatai, dorso paullo depressae; lateribus (quibusque) spinulis 3 ar- 
matis, irregulariter positis; sinu brevi, aperto; merabrana glabra? A latere visum bi- 
ovatum, lateribus non tumoribus munitum. 

Long. 11 — 12, lat. o. spin. 11 — 13, lat. isth. 3 — 3.5, crass. 4 — 4,5, 1. spin. 1.5 
— 2 I*. T. XII, f. 21, after Wali.ich Mscr. No. 286. 

11. X. Searsolense, n. sp. X. parvum, Cosmariiforme, quinta parte longius' quam latum, 
late ovale; semicellula^ sub-semicirculares, dorso truncatse; quaque semicellula in cen- 
trum nodulis parvis verticaliter positis pnrdita; et apud apices processubus duobus (4 
a latere et a vert, visis) eraarginatis munita; margine aculeis parvis, utroque latere 
6 — 7, armata; raembrana glabra; sinu lineari, angusto, extrorsum parum ampliato. 
A‘ latere visum clepsydriforme, apicibus truncatis; aculeis in seriebus duabus visis. 
A vertice ellipticuiii. 

Long. 26—29, lat. 23 (sp. incl.), lat. isth. 7, crass. 15, long. spin. 0.7 — 1.3 ft. 
T. XIII, f. 8, after Wallich Mscr. No. 130. 

It is doubtful wheter this is a Cosraarium or Xanthidium, but the aculei seei!! 
to relegate it to the latter genus. Cfr proposed new sub-genus Miciacanthum. 

19. X. brevlceme, n. sp. X. mediocre, cosmariiforme, tarn longum quam latum; sub- 
oirculare; seraicellulse ovales, lateribus seriebus 2 aculeofum brevium armatse, apicali 
parte glabrse; membrana ut mihi visa glabra v sinu brevi, sob- acuto, rotundato. A 
vertice visum ellipticum; a latere raodice constrictumj semicellul* globosss, aculeis in 
Hneas 2 verticales ordinatis. Seraicellulse ventre non tumescentes. 

Long. 56, lat. sp. incl. 52, lat. isth. 26, long. spin. 2.5 ft. T. XlIl, f. 9. 

Central India 
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18 . X. palehniB^ n. tp. X. mediocre, eoemftriiforme, tarn longum quam latom, eub- 
circulure; semicellulse ovales, lateribua in superiorein partem quoque latere acoleie bre- 
vibus craesis 3, et basin versus aculeis consimilibus circ. 10 irregulariter positis (ad 
marginem), armatse; superficie punctata, centrali parte juxta isthmum glabra, et supra 
isthmum stigmatibus vcl scrobiculis parvis 12 — transverse dispositis omata; sinu 
aperto, cuneato, interne rotundato. Tumor ventralis nullus. A vertioe visum oivato- 
ellipticum. 

Long. 56, lat, 54 sp. inch lat. istb. 25, crass. 28, 1. spin. 3 — 4 ft. T. XIII, f. 10. 

Central India. 

14. X. exfmlam, n. sp. X. mediocre, paullo longins quain latius, sub-circulare; seini- 
cellulee ovatte, aculeis brevibus crassis (in quaque setnicellula circ. 10) marginalibus et 
intra margines serie acnleorum consiroili armato;; roembrana punctata: sinu brevi, 
aperto, interne rotundato. A latere visum bi-globulatum, acnleos in series vcrticales 
8 habens. 

Long. 56, lat. 50 sp. Indus., lat. isth. 26, crass. 30, long. acul. 3 f*. T. XIII, 
f. 12; XXII, f. 10. 

Central India. 

Ik X. BaBeegBBfease, n. sp. X. sub-magnum, tarn longum quam latum, sub-circulare; 
semicellulffi ovales vel dlipticte, margine et marginem versus aculeatse; aculeis conico- 
acutis crassis magnitudine irregularibus et irregulariter positis; tumor ventralis nullus; 
reliqua membrana glabra: sinu profundo, linear!, angusto, extrorsum ainpliato. A ver- 
tice visum ellipticum. Quaque semicellula corpusculis amylaceis duobus instructa. 

Long. 62, lat. 60 (sp. incL); lat. isth. 12, crass. 32, 1. spin. 6 — 10 ft. T. XIIl, 
f. 11 (also in Wallich Mscr. No. 127). 

Central India; Bengal. 

16. X. torqBatvm, n. sp. X. mediocre, circ. quinta parte longius quam latum, fere circu- 
lare, cosmariiforrae; semicelluUv sub-semicirculares, angulis basalibus rotundatse, mar- 
gines versus genimulis .yerrucosis ordinibus 2 positis omat«e (unica a fronte visa), et 
margine inter ordines gemmulorum aculeis brevibus crassis 4 armatce; sinu angusto, 
profundo, extrorsum parum ampliato. Quaque semicellula in centro tumore granulate 
circulari instructa, reliqua membrana glabra. A vertice visum latera tumida, apices 
truncatee rect«. 

Long. 55, lat. 45, lat. isth. 10, crass. 25, long spin. 5 ft. T. XXU, f. 8. 

Northern India. 

17. X. armatum, Breb. (Ehrb. Berl. Monatsber. 1840, as Zy<foxanihiuin echinus; KOrz, Sp. 
Alg. p. 178; X. echinus Eubb. Berl. Nat. Gesellsch. 18 June 1839, 6de KOtz, 1. c. [sp. 
ined.?]; Heterocarpella artnata Bbeb. in Cbev. Micr. p. 272, 1839, nomen solum!; 
Cosmanum armatum Breb. in litt. c. ic., fide Mengh. 1839; Mbngh. Synope. p. 218, 
1840; Euastrum armatum KCxz. Phyc. Germ. p. 137; X. fureatum Ralfs Annals N. 
H. vol. XIV, p. 466, t. XII, f. 1, non Ehrb.; X. armatum, Breb. in Ralfs Br. Desm. 
p. 112, t. XVlll, a — g). Var. inconyruum, n. v. Margine 14 (non 12 ut in a) spi- 
nas, et circiter sciDbiculum centralem 4 consirailes breves, fissas habens; spinis (vel 
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porocesRubiis) trifidia vel quadriiidis; inembrana punctata. Mngis minus quam f. typica, 
paullo X armato ft baaidentato Nordst. (N. Z. Alg. p. 42, t. IV, f. 21) consiraile. 

Long. 104, lat. 80, lat. isth. 34, long. proc. 8 f*. Taf. XIII, f. 4. 

This, like NoRDSTunrs New Zealand form is much smaller than the type, it dif- 
fers from the latter in having 2 apical processes & 4 placed around and equidistant 
from the scrobiculus. 

Khasia, super Brahmaputra (lumen, ex. Utricularia sp., comm. G. von L. 

The sub-genera of this genus, Holacanthum and Schizacanthum, proposed by 
Litnoell, Desm. Suec. pp. 74 — 5, 1871, are admirable, but they do not meet the 
requirements of certain forms which have been considered as ’aculeate Cosmaria’. I 

hold with Ralfs that no aculeate form is a true Cosmarium, hence I would add ano- 

other sub-genus, the sub-genera standing thus: 

A. Sebixaeantham, Lund., 1. ,c. 

T}^:). sp. X. armatum. 

B. Holacanthum, Lund., 1. c. 

Typ. sp. X. cristatum, fasciculatum, acanthophorum. 

C. Hleracanthum, n. s. g. fiixpog, parvus; axav&a, spina). Cellul® cum vel sine tumore 
central! ; spinis vel aculeis parvis, non elongatis, munit®. 

Typ. sp. X. cosmariforrae, nob.; X. (Cos.) armatum Josh. ex. p. f. 24, 25. 
Burrn. Desm.; X. torquatum, nob. 

1 would not include under this sub-genus such a form as Cos. ovale Eai.fs, as in 
that the projections are only dentate, not aculeate or spinous; yet the disti.iction 
between a ’tooth’ and one of the shorter, spines’ is somewhat difficult. The ventral 
projection in this genus is frequently absent, and when it does not appear its absence 
tends to confuse the observer. 

[As most of this little memoir was written long ago, I have been asked, »Do the 
suggestions of Boldt (Desm. GrOnl. p. 31 separ. 1888), conflict with your views?* 
To this I reply, that Dr Boldt’s sub-genera are founded solely upon the character, 
and distribution in the cell, of the chlorophyll — and that, as I have elected to sketch 
an outline of a classification (partly experimental) based on exterior form alone, our 
views do not conflict in any way. Of course, sec. Lundell, I should place that char- 
ming species X. Gramlandicum, Boldt 1. c., from its form, under Schizacanthum, as 
the processes thereon appear to be something more than what its author styles verruca.} 


Gen. 19. Staursmtrum, Meybn, 1828. 

(In Nova Acta vol. XIV, Pt. II, p. 777, 1829; Desmidium, Ehr. Inf. ex. p. [et Pentattericu]-, Mknoh. 8)nopa. 
p. 224 (excl. Arthrodezmiu Ehr.); Phycattrum, KuTO. Phyc. Germ. p. 137; Oonioeyrtft, {TrigwoeyMt, Stau- 
rastrum et PtutaHeria*) Hassali., Br. Fr. Alg. p. 349; Phycatlntnt, A*t«r<»e*nthiwm «t i, Kun 

Sp. Alg. 1849; Phycastrum. (Amblyactinium, Pachyactinium et Stmactinium) Nao. Bins. Alg. 1849 j iSta«fo<(rum, 
Ralfs Bt. Desm. (char, emend.) p. 119, 1848; Didymidium sub. gen. Stauraztrnm BsnncR, Alg. Frtnk. p. 160, 

1867; Didymacladon Ralfs Br. Desm. p. 144, inolod.). 

1. S. smarafdiBam, n. sp. S. minus, fere tarn longum quam latum, late ovale; semi- 
cellulce late setnicirculares, angulis basalibus et dorso rotundatis; raembrana dense 
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punctAta; sinu profundo, aiigustissiiiio-iineari. A vertice Fisuin triangnlarOf lataribua 
paullo incuiratia, angulis iicuto-rotondatis. Zygospora ginlioaa, aciilein longia acutis 
badi conicis armata, circ. 6 in fascia marginali positis. 

Long. ^2 — 24, lat. 20 — 22, Jat. isth. 5.5 — 0; Zygospora c. acul. 66, s. ac. 45 f». 
T. XIII, f. 14 (after Wallich Msct. No. 277), X 800. 

Near to Stau. {Phyc.) depressnm NAo. Gatt. t-inz. Alg. t. VIII A, f. 1, but larger 
and punctate. 

2. 8. orblealaiie, (Ehr.) Rai.fs (Annals N. H. vol. XV, p. l.')2, t. X. f. 4, 1846; Br. Desm. 
p. 125, t. XXI, f. 5; De»midium orhiculnre, Khr. Al)h. Berl. Akad. p. 292, 1833; 
Infus. p. 141, t. X, f. ,9; Phycantrum orbiculare, Kltz. Ehyc. Germ. p. 1.37, 1846; 
Sp. Alg. p. 178; (joniocyAttM {'PriyonocyMia) orbiculnre, Hassall Br. Fr. Alg. p. 849). 

1. liOng. 28, lat. 24, lat. isth. K ft. 

2. » 26, >• 26, » ^ 7 ft. T. XVI, f. 40, X 900; after Wai.uc’ii Ms<*r. No. 270. 

Hah. 1. Northern India; 2. R^ineegunge, July 1855 G. C. W.; I have also .seen 
a typioal form ex Utrimlaria Jiexuosa from East Bengal, (*onimuiiinated by G. vox L. 

In the Indian specimens the sinus is very narrow, the 8<>inicells l>eing closely 
adpressed. *Fi'ond very minutely punctate**, G. 0. W. 

5. 8. retasam, n. sp. S. minus, tarn longiim quam latum, magnitudine variahili, tninoito- 
ovale; semicellulie depresso-ovatap, lateribiis sub-acutis, angulis siiperioribus et hasalibus 
rotundatis; dorso retusa*; glabra*?; sinu profundo, lineari, extt-orsum parnm amplinto. 
A vertice visum triangulare, partibus medianis laterum leniter incurvatis, angulis acuto- 
rotundatis. Massa chlorophyllacea axilis, radiata, apud sngulos divisa. 

Ix>ng. et lat. 20 — 30, lat. isth. 6.i — 10 ft. T. XIII, f. 13, after Wai.i.ich Mscr. 
No. 271. 

. 8. depressBBi, NAo. (Fhycastrum depressum NAo. Flinz. Alg. p. 126, t. VIII, A. f. 1, 
1849; S. muticum f. minm\ Lund. Desm. Suec. p. 36). 

Forma aperta, n. f. Fere iit in f. typica, sed sinu magno, af>erto, interne ro- 
tund ato; major. 

Long. 26, lat. 25,. lat. isth. 10 ft. T. XIII, f. 19, after Waulich Mscr No. 280 A. 

6. 8. pBnetalatam, Brer, (in Raj.fs Br. Desm. p. 1.38, t. XXII, f. I. 1848; Liste, p. 144). 

lA>ng. 32, lat. 31, lat. isth. 10 ft. T. XVI, f. 4. ■ 

* 84, * 32, * * 10 

The Indian forms are shorter and broader than the English speeiinens of Rai.fs, 
their angles are also a little more acute. They approach a Spanish form Var. eiliptira, 
Frl. M. Lbwin (Spanische SOssw. Alg. p. 9, t. 1, f. 16), hut are more minutely punc- 
tate. It is worthy of note that the arrangement of the gi*Bnulea (or puncta?) in this 
species is by different authors variously given. In some the arrangement is depicted 
as being irregular (e. g. Klkbs Desm. Ost. Pr. t. Ill, f. 50, 51; Raufs Br. Desm. t. 
XXIl, f. I c); in others (e. g. Lbwin, I. c.) the puncta are more or less vertical, and 
in both views are oppositely ordinate to the angles; this is indistinctly shewn in Ralfs 
(1. c. f. 1 b). Df. Toni in his Sylloge p. 1189 classes this specii‘8 under the section 
*SemiceIhil8e granuKs aparaia omatce*, it is not. ahvaya so! 

Bengal, G. C. W.; East India, from Utrieularia faacitnttata, G. v. L. 
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S. 8. alUnuiBS, Brbb. (in Ralvb Br. Desm. p. 1.H2, t. XXI, f. 7, 184K; LiMu p. 144). 
Var. mIbbh, n. v. Multo mimir quain K. typicn. 

Long, et lat. 15, lat. iath. 9.5 ft. T. XVI, f. 6. 

7. 8 . •ehtk84«8» n. ap. S. parvum, rotunduni. pnullo longiua (piam latum; seniicdluliH 
late ovatia, 8ul)-rotiindat.i8, ordinibua (circ. 1 2 vorticales c>t 7 tranavcraaa) gumniiiloruin 
v«] granuloruro ornatia; ainu profutido, A|H>rto, inttrrno r<»tuii(lato. A vortirc \'iainii 
triangularv, latcrihua paullo incun*atia, aiignlia mtiindatiH; gmiiulia radiatim viaia. 

Ixuig. 20—28, lat. 18—20, lat. iath. 7 ft. T. XVI, f! 22. 

8. 8. ratMdatBm* n. ap. S. aubmcdiocrc, quinta |>artu longiua ipiain latum, clepaytlri- 

forine; aeniicellulm depreaao-ovaloa, dorao truncato-r(>tua)«>; nu;mhi*aiiii glabra; ainu Into, 
aperto, interne rotundato. A viauiii triangiilare, nngulia late mturHlatia, late- 

ribua |>aullo incurvatia. (Non Slau. {Htyrnttfrum) tvtunt/nluut KfTZ Sp. Alg. p. 182 
— PKnlasterioH nutrgaritarea Khrh.). 

Long. 88, lat. 30, lat. iath. 8 ft. T. XVI, f. 89. 

9. 8. BileroaeopieBm) n. ap. S. minutuin, tain longiim quam latum, aemieellulia depreaao- 
ellipticia, denae punctatia (granulatia?) in 8 — 4 angiiloa aub-nttiindate pnMluclia recto 
v«l horizontaliter (loaitia: ai'micellulie dorao tmnratie vel leniter eonvcxn*; ainu nperto, 
fere rotundato. A vertiee viaum 3 — 4-angulatuin, lat<>ribnH vuhle eonravia, augulia 
acuto>rotundatia. 

Ix>iig. 14, lat. 14 — 16, lat. iath. 4.$ ft. T. XIV, f. 23. 

Thia form I have found previoualy in Kngland (except the 4-nnglcd plant); the 
Indian and Ivngliah forma are alike. 

10. 8. DickleL Kalfb (Br. Deain. p. 128, t. .XXI, f. .I; Lumdki.i. Deani. Such-, p. (>t)). 
Var. elrealare, n. v. Frona fere cireularia; aeinircdlultp late fialH-lliformea non aub> 
reniforraea; ainu triangulari cuiieato non aub-lineari; iicuh'ia Imai non medio lateiH- 
poaitia, rectia, non curvntia iit in f. typica. Mcmbrana glabra. 

Ixmg. 24 — 27, lat. 26-28, lat. iath. 8 — 9, long. ai*ul. 2 ft. T. XYI, f. 5. 

f. mgjor. 

lAing. 82, lat. .88, lat. iath. II, long. a<-ul. 8 — 4 ft. T. XVI, f. 25. 

Very frequent in Bengal. 

11. 8. nmermiatnmy Ralkh (Annala N. H. vol. XV, p. 152, t. X, f. 5, ex. p., a au|M*r. 
ainistr. et infer, dextr.; Br. Deara. (5 dejectuw ff et y) p. 121, t. XX, f. be; Lumokli. 
Deam. Suec. p. 59, No. 13; Stau. incus .Iacobr ex. p., Dcam. Dannik, t. VIII, f. 26 
b c, non (Bara.) Mbmoh. Synopa. p. 228). 

fi De baryana, NoBnar. {St. dejcctum l>B Baby <'onj. p. 87, t. VI, f. 25 — .12: 
Jacobs, 1. c. supra ex. p. f. 26); Witt, et Nori>8t. .Mg. l-lxaiec. Kaae. 11, No. .557, luii 
S. (Itjsctum P ])d>aryana). 

Cellulfe plus minus incudiformea. 

Ix>ng. 25 — 28, lat. 80 — 83 (ap. inch) lat. iath. 4 — 5, 1. aeul. 5 — 1| ft. T. XVI, 
f. 20 (b, a vertke, oellula paullo distorta). 

Thia form differs from those of Ralvs {fi aculei parallel, and y aculvi convergent), 
in having the broadest part of the seniicell apical and not lateral, and in having the 
K. S( Vrt. AM. IImJI. RmS 8>'i. N:o 6. 14 
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spines SO placed. In Xorustedt'n form (Dk By I. c.) this is so; the Indian specimens 
having the nciilei straight and nearly parallel. Is this the same as Phyt', ronverijmx 
1’khty, K1. lAjhensf., p. 210, t. XVI, f. 34 a? 

Y recta (Kalfh in Annals 1. c. t. j a sii|>er. sinistr.; St. dejectum var^ S. Br. 
Desin. p. 121, t. XX, f. 5 c). K. miaer (isthinu elongato). 

L. l(i — 16, lat, Ih (ac. iitcl.), lat. isth. 3 — 4; 1. spin. 1.6 — 2.7 /w. T. XIX, f. 
15 (forma inonstrosa, fide (t. O. W. Mbit. N<». 267, f. 3.). 

'file elongate isthmus of these Indian foftns is peculiar: in this and in the next 
it «js more noticeable than iir the Kuropean plants, and might stand as F. ladlea of 
both of them. 

12. 8. dejectom (Bkkh. in .Mknoii. Syiiops. p. 227, IH40; St. dejectnm a Rai.fs Br. Desin. 
p. 121, t. XX, f. 5 a; St. mucronatum (i Rai.fk in Annals N. H. p. 152, t. X a infer, 
sinistr.; St. dejertum Li nd. Desin. Suec. p. 59, No. 14). 

P npieulatiini Li:ni». (I. c. p. 59 — 60; Stau. apiculatum Breb. Liste p. 142, t. L 
f. 23). K. Iitdiea (isthmo elongate; latitudine minus qiiam F. Kuropsea). 

Long. e. aoul. 22 — 25, s. aoul. 16 — 19, lat. 13 — 16, lat. isth. 4—5, long. a< ul. 
3 — 5; Zygosp. s. acnl. diain. 22, I. acnl. 6 f*. T. XIX, f. 14 (also in Wai.i.icii Mscr. 
No. 267, f. I, 2); Zyg. T XX, f. 14 (after (L C. W. Mscr. No. .314). Brebisson s 
S. apiculatum se<‘nis to be only a small form of his St. dejeetnin; cfr. remarks by 
LuNDKI.r,, 1. C. 

Y connatuni, Lund. (1. o. p. 60, t. Ill, f. 28 — St. nnuronntiim ft Raufs in An- 
nals 1, c., t. X, f. 5 a super, dextr.). F. isthmo paullulum elongato. 

Long. c. Mcul. 30, lat. 16 — 19, lat. isth. 5 — 6, long. spin. 6 — 8 

Like p, this is smaller than the Kuropean form. 

Hah. p. Bengal; Y- Northern India. 

1.3. 8. aristiferunif I{.\i,k.s (Br. f)esm. p. 123, t. XXI, f. 2). \. planum, n. v. Angnlis 

non proiluctis \el mammillatis, upiee planum, a vertice visum robustius et erassius 
qiiam F. typiea; isthmo non elongatum). 

Long. .‘{2, lat. .38 (spin, iuel.), lat. isth. 7, long. spin. 6 — 8 fi. T. XVI, f. 32. 

This plant .seems int<*rnK'diate between S. aristiferum and S. cuspidatum Breb.; 
it has the plane apex of the Iatt<'r, with the shorter isthmus of the former. 

14. 8. inegacnnthuni Lundei.u (Desin. Suec. p. 61, t. IV', f. 1, 1871). Var. expressum, 
n. V. Minus (|uam F. typiea, depressuni; frons s. ueul. latitudine 'magis (piam IJ-plo 
longit.; apicibus fere planis. 

Long. 24 — 28, lat. c. acul. 50 — 56, lat. isth. 8 — 9, long. acul. 7 — 9 /w. T. 
XVT, f. 29. 

In the front view is not so robust as the .Swedish plant, but in the vertical 
aspect it is more so. 

15. 8. Korxlanam, n. sp. S. mediocre, (piiiita parte latius quam longum; semicellulis ovato- 
fusiformibus dorso conVexis, latcribus tuinidis; angulis 3 qnoque in processuin diver- 
genteu {mullo recurvatum attenuatum sub-acutum protentis; sinu aperto, cuneato, in- 
terne rotundato; membrana glabra. A vertice visum trianguiare; lateribus paullo in- 
curvatis, apud angulos paullo inflatis. 
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Long. 4K — 52, lat. 60--66 (c. proc.), lat. isth. 12 — 14, long. pn)c. 16 — 17 ft. 
T. XVI, f. 43, vort. v.. f 34. 

This species i dcdicalc to an oriental Inttanist and collector Du S. Ki'itz, whose 
eolleetioiis an* (leM.*rihe<l in .lourti. Asiatic Soe. of Kengal, v. 42, j>p, I?.*) — IM4 (hy 
Drh. Zei.i.ki( and UADKNHOii.sr), 1H73. In genend outline it resembles S. futiatuui Rai.fs 
(B r. Desto. p. 124, t. XXXIV, f. 12) hut is much larger, with sm(M)th membrane and 
tlie terminal processes an* outwardly, not inwardly turned. 

16i. H. earvlrastrum, n. sp. .S. suhmagnum, eire. dupio latius (juam longum (sp. in<-l.): 
semiccllulis late euneatis, dorso paullo rctusis, ventre paullo inflatis; iiiembruna lievi; 
sinii a|>crto, fen' rectangulo, interne rotundatu; angulis 3, cornubus curvato-recurvatis, 
inodice convcrgcntibiis attenuatis acutis, arniatis. A vertice visum triangulare, latcribus 
leniter incurvatis, angulis aeuto-rotundatis. 

Long. 36 — 4i>, lat 75 — 70 (e. corn.), lat. istli. 10— 12, long. corn. 14 — 17 .a. 
T. XVlI, f. 12 (after Wai.uch Mscr No. 262). 

I*', ranpresaa. Angulis binis; a vortiee ellipticum, ad sngulus ncutuiu. 

(’rasa. 14 — IH ft (Wai.lich 1. c. f. 2). 

Kaneegunge, Xov. 1855. Rather rare. 

17. 8. aeolopaelnvm, n. sp. ,S. mediocre, cire. H-pIo lidius qiinni longum; seuiicelluln* 
cuneatn*, dorso fere plana', apud angtdos 8U|>erioribus paullo contraeta*, externe capi- 
tatie; angulis aculeis rectis arniatis (quotjue angulo rostro et ciipiti .s<-olopA(-inis eonsi- 
niile, ex ipio nomen); semicellulis ventre paullo infiatis; iiieiiibrana glabra; sinu vahle 
aperto, obtusangulo, rotundato. A vertice visum triangulare, latcribus imilio conve.xis, 
apud angulos eontractis, angulis capitato-rotundatis. 

Long. 34. lat. 53 (c. acul.), lat. isth. 7 — 9, long, aeiil. 10 ft. T. XVII, f. 10 
after G. <’. W. Msi'r. No. 273), drawn by W.\i,i,icn with a striate mucous investment. 
The 3 prei'cding species apjH'ared to be near to S. feptudenuum Lund., Desui. Siut. p. 
58, t. Ill, f. 26; and Pki/rattrtim (Stnu.) repandum Perty, KI. LelK'iisf. p. 210, t. XVI. 
/. 26; .S, Kurtiawtm is the nearest to these, but dift'ers in the cornua being produced 
and long; the others differ in bding decideilly horned or rostrate. 

18, 8. anlr«rn«, n. sp. S. minus, circ. quarts parte latius <|uam longum (sp. iuel.); &■- 
mieellula; cuneata* vel cuneato-trapezicie, dorso ^•onvexa', veutn' plus minus tuinidn-; 
infra angulos (3 — 4) contracta*, angulis capitatis; qiioqiic eapitulo aeiih'o unico (eurvnto, 
recto, convergentc, vel divergente) prn'dito. Menibrana glabra; sinu aut brevi rotun- 
dato aut obtusanguki amplissimo. .\ vertice visum 3 — 4-g«)uum; in forma quadraii- 
gulari latcribus medio fere planis, in forma triangulare plus minus convexis; angulis 
totis capitato-uculeatis. 

Ix>ng. 27 — 30, lat. 35 — 40 (c. acul.), lat. lath. 6 — 8, long. spin. 6 — 10 ft. T. 
XV, f. 16 (also in Wallich Mscr. No. 264, f. 1, 3). 

A very common form in Wau.ich’s Bengal gathering. 

If. 8. ecenie» n. sp. S. minus, cin-. tain longum f|uam latum; elepsydriforinc; wmii-el- 
lulis eunetatis, dorso convexis, ven.tre tumidis; infra angulos eonstrictis ct externe 
esrpitato-rotandatis (quasi colluro et capitem ferentes!); membrana glabra; sinu rotun- 
dato; aperto, rectangulo. A vertice visum 3 — (4?)-gonum, latcribus medio convexis 
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oxteme cBpiteto-rutundatis. Fonan vwrielM sp. pneoedentu, tad iii speetminibus nul- 
lum aculeuro obaorratuin fuH. 

Long. 25 — 80, hit. 27 — 81, l»t. isth. circ. 7 /<. T. XV, f. 17 (also in Wallich 
M scr. No. 264, f. 2). 

Like No. 18, very common. NoRnerntDT suggests tiiet this is the preceding s|)e- 
clcs, nn wich the spines had been broken oif». I think not; as if so some would 
Imve IxKm seen with only 1, 2 or 8 spines — but in nos. 18 and 19 I saw either 8 
— 4 Hculci or none! 

20. S.ohaeulifhrum, n. sp. S. stibmodiocre, circ. tam longius quam latius; seiuiccllulis 
cuncatis, ad angulos protento-inaiumillatis, dorso convexis, lateribus sinuatis; angulis 
pi'oeossubus tenuibus capitatis divergentibus instructis; isthmo clongato, tenui; nteiii- 
brana hevi; sinu apertissiroo, interne angulato. A vertioe visum triangulare, lateribus 
liiagis conenvis; ad angulos inflatum, angulis acuto-rutundatis. 

l.ong. 80 — 85, lat. 85, lat. isth. 6, long. spin. 10 T. XIV, f. 25 (after Wai.- 
i.iCH Mscr. No. 268). 

Haneogunge, Nov. 23, 185.5. G. 0. W. 

21. 8. hlMum (Euub.) BB£B. (in Rau'S Br. Desiu. p. 215; Lunokll Desm. Suec. p. 62, 
t. IV, f. 2; DeatniJiwn bi/idutn, Eait. AbhJ. Berl. p. 292, 1882; Infus. p. 141, t. X, f. 11 
(ill tabulti D. bidena pro errorel); Phycaatrum bijiduin, Ktrz Phyc. Genu. p. 18K; 
fitaur. exaectum, Clkvb in Rabh. Alg. Eur. No. 1925. fide Lundeli. 1. c.). Var. tortum, 
II. V. Angulis tortis; spinis non verticaliter nec exacte transverse positis; 8 — 4-gonuni * 
(S. bijidum Eiiii. f. 11, 1. c.; Meteoiq). t. I, f. 14? non auct.). 

Long. 40 — 44, lat. 54 — 58, lat. bth. 12 4-gonuiii lat. 40 T. XV, f. H 
(c, oblique view); XVI, f. 37, f. tetragonuni. 

Not uncommon in the Bengal gathering (Wallich Mscr. No. 240, f. 1, 2). Ha- 
necguiige, Oct.— Nov. 1855, G. C. W. 

Sum. diptilum Nokdst. (Desm. Bras. p. 227, t. IV, f. 56) is so near to the In- 
(liiiii tbrm of this species that it might be called car. diptilum. I have a very curious 
form of this species, from the Himalayas, ex Utricularia atellari, communicated by 
i..AOKHiiKiM; it dift'era from the type in having tlie bifid prolongations of the angles 
incurved and lecurved (like horns of oxen) it is of normal size. It might stand as 
f. uncinata. 

22. 8. triflduin Nouusr. (Desm. Bras. p. 226, t. IV, f. 51, 1869). Forma, reversa, ii. f. 
In icoiie Nonlstedtii loc. cit. aculei 1 su|)erior ct 2 inferiores positi, sed in /. receraa 
aculei 2, 1. positi sunt. 

Long. 88, lat. 52 (incl. sp.), lat. isth. 12, lung. spin. 8 — 9 fa (also in Waelicii 
Mscr. No. 243). 

Raneegunge, . rare. Nov. 1855, G. 0. W. 

The same peculiar reversion of the spines occurs in a related' species S. trifur- 
catum. T. XVII, f. 9, q. v. 

28 . 8 . patens, n. sp. S. mediocre, pauUo latius quani kmguin, bi^Ksunetatumj semicellul«e 
cuneatm, basi inflatm; latere sinuatse, angulis 3 brevibtis productis bi-aculeatis; aculcis 
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rectMigulAtiiD p««tu; »pioe bi-inciao truucatv; oiembruia giaboki tiaa brevi^ af^erto, 
rotundato. A vertice visum triaugulare; apicUus acutia, lateribua ieaiter oancavia. 

Long. 60 — 65, Ut. 70 (c. acuL), lat. istb. 16, 1. acul. 11 — 13 t». (Alao in Wai.- 
Lira Mscr. No. 238). T. XIV, f. 21, X 800. 

Waluch states that tke tindoohrona ia radi^ in vertical view bifid towards 
tlie angles. 

24. 8. ensiferaaiy n. sp. S. mediocre, quinta parte latius quam longum; scmioeUuIis cu- 
ncatis, ventre intlatis, dorso leniter convexis, angutis 3 brevibus produciis bi-sculeatis; 
aculeis rectis vel paullo curvatis, rcctangulatim poaitu; membrana glabra: sinu brevi, 
rotundato, vix distincto. A vertice visum triangulare; lateribus fere planis vel paullo 
coiicavis, spicibus acutis. 

Ivong. '54, lats 62 (c. acul.), lat.. istb. 11, long. aeul. 10—12 ft- Also in Wal- 
uch Mscr. No. 2t0, f. 3). T. XIV, f. 22. 

In vert, view scarcely distinguisbable in outline form the preceding, but in front 
\'icw tbe sides of the semicells, and the apices differ considerably. 

Raneegunge, Nov. 1855, G. C. W. Common. 

25. 8. qaadratam, n. sp. S. minus, latius quam longum, sub-quadratum; semicellulis late 
cuneatis, latere inflatis, apice truncato-retusis, externe in angulos 4 productis, angulb 
bitidis, coriiutis, cornubus paullo curvatis, horizontalibus; membrana glabra; sinu acuto- 
triangulari, interne rotundato. A vertice visum quadrangulare; angulis bifidis, incisuris 
iuigulorum interne rotundatis. 

Long. 20 — 25, lat. 25 — 36 (c. com.), lat. isth. 15, long. corn. 6.5— 8/<. T. 
XIV, f, 19, X 300 (after Waluch Mscr. No, 226). 

Nearest to &. bifidum (No. 21 supra), from which it differs in the general out- 
line of the scinicells l>eing more tumid laterally, it is also smaller than that species. 
Wali-ich does not notice a triangular form. 

26. 8. strielstam (NAg.) Akchek (in P. Inf. p. 740; Phycaatrvtn ( AtHbiyactimum ) siriola - 
turn Nag. Einz. Alg. p. 126, t. VIII A, f. 3, 1849; forma BrsaHleasIs {St. striolatum 
.\oKi>8T. Desm. Bras. 225, t. IV, f. 45). 

a. Ut. & long. 28—21; lat. isth. 6 ft. Long. = lat. T. XUI, f. 15. 

b. Long. 19 — 22, lat. 15 — 18, lat. isth. 6 ft. Longior quam latum. G. C. W. 

In the Indian forms (also in Waluch Mscr. Nos. 187, 224) the apices are flat, 

as represented by Noudstedt I. c., and the fronds often cohere and form short fila- 
ments — hence Walluui formed the opinion that this was a »eonnecting-link between 
Staurantmvi and SpheerozoMua^ ! Neither Du W. nor I have semi tbo fariangular form. 

27. 8. dilatstHni Eukb. (Infus. p. 143, t. X, f. 13, 1838; Rales, Bt. Dasin. p. 133, t. XXI, 
f. 8; Menegh. Synops. p. 227; Phycastrum dilatatum Kutz. Pbyc. Germ. p. 138; Go- 
niocyatis {Staurastrum) dilatata, Hass. Br. Fr. Alg. p. 353, t. 86, f. 5). Var. Indleum, 
ri. v. Isthino elongate, sinu ampliate, angulis non abrupte trunentis, apicibus leniter 
conv'exis. W'allich Mscr. No. 278. 

Long. 19.5—23, lat. 16.5—20, lat. istb. 7—8 ft. T. XIIL t 17. 

Only tbe 4-angled form observed by G. C. W.; the one figured by me is 3- 
angled. This is so much like the pi’eceding that 1 wonder not at Nohdstept (Desm. 
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Bras. ]>. 225) asking »Nonne forma & dilatati*? when sfieaking of the form above, 
yet I think he placed it correctly. I am not sure that it is a form of the species to 
which I have referred it. 

Bengal; Northern India. 

(Nos. 26 and 27 should have followed No. 6, being related thereto.) 

28. £L trinireatuni, n. sp. S. mediocre, circa quarta parte iatius quaro louguin (sp. inch), 
quadrangulaiie; seinicellulis late quadratis, dorso paullo convex is, ventre psuilo indatis: 
angulis 3, superioribus bitidis, in aculcos duos dfvergentes protentis, interne rotundatis; 
angulis infenoribus quotjue aculeuin singulura acutiim attenuatuin convergetis munitis; 
inanibrana glabra; sinu acuto, aperto, interne rotundato. A vertice visum triangulare; 
lateribus in medio oaullo convexis, angulos versus paullo constrictis, angulis externe 
biiido-aculcatis, interne rotundatis. Massa chloropliyllacea radians, apud angulos bisects. 

Walucii, Mscr. No. 243. 

Var. /7 reversom. Angulis superioribus siinplicibus uni-aculeatis, inferioribus bi- 
aculeatis bitidis. Wallich, Mscr. No. 242. T. XVII, f. 9 (/?, after Wali.ich). 

or and /i long. 35 — 44, lat. 54 — 60 (inch sp.), lat. isth. 13, long. sp. II /u. 

A ‘reversed’ form is also found in No. 22 supra. 

Raneegunge, Nov. 1855 — rare. G. C. W. 

29. 8. llorgesenii, n. sp. St. parvum, sub-circulare, quinta f»arte Iatius qiiain ionguin; 
semicellulie reniformes, dorso coiivexie, basi rotundata* paullo convergentes; scniiccllulis 
quinque-lobulatis; 'inembrana glabra?, sinu aperto, sub-iwjuale. interne rotundato. .A 
vertice visum stellare; lobutis triangularibus, apicibus acuto-rotundatis. Massa chloro- 
phyllacea axili, radiata. 

Long. 16 — 17, lat. 18.5 — 22, lat. isth. 6 ft’ (.Also Wai.i.icii Mscr. No. 280 B). 
T. XIII, f. 23 X 300. 

To F. BOkciEsen, a Danish Imtaiiist and author, I dedicate this s|:>ecies. 

30. 8. tssnsB, n. sp. S. minus, quinta parte Iatius quam longum (proc. inch); seinicellulis 
cuneatis, ventre inflatis, in 3 angulos superiores bitidos fissis; apiec modice convexis; 
angulis in cornua brevia dua productis, apicibus 2 -3-tidi8; inembrana glabm; sinu 
brevissimo, rotundato. A vertice visum triangulare, lateribus leniter convexis, angulis 
sub-acute bitidis. 

Long. 13 — 19, lat. 17 — 23, lat. isth. 5 — 7, long. proc. circ. 5 ft. T. XIV, f. 24 
(after Wallich Mscr. No. 223). 

Elephant Tank, Raneegunge, Nov. 1855, G. C. W. 

31. 8. quadrleornatam, Roy & Biseet (Jap. l)esin. p. 240, t. 268, f. 4). I’erma. CVI- 
lulis plus minus depi'essis; minus gracilc quam f. typica. Zygos|)ora globosa, aculeis 
tongis acutis angustis arpiata; apud luarginem circ. 9 visis. 

Long. 24 — 28, lat. 27 — 31, lat. isth. 9 — 10, long. proc. 5 — 6 ft. T. XIV, f. 2, 
also Wallich Mscr. No. 221. 

f. 2 c. Zygospore (after Wallich 1. c.), Diaiu. s. acul. 31; long. aeul. 9 — 10//. 

S. ifemeilijtaro Nokdst. (Desm. Bras. p. 230, t. IV, f. 54) proximum. se<l in soia- 
grapbia generali semicellularum differt. F. Wallichiana sistit. 

f. tjryica (R. and B., 1. c.): 
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F. S^OM. Long. 28 — 30, lat. 24, lat. i«th, 6 — 6, long. proc. 5 — 6 f*. T. XVI, 
f. 19 (b 18 a little oblique). 

— — Forma diTorgena; processus breviores, superioribus paullo divcrgentibus. 

Long. 30, lat. 25, lat. isth. 8, long. proc. 4—5 t*. T. XVII, f. 4. 

F. 4<90Ba. Long. 27 — 31, lat. ii—iJ, lat. isth. 7—8, long. proc. 5 — 6 /u. Forma 
latoribus concavis. 

All the forin.4 are common in Wat.lioh’ 8 Bengal gathering. 

32. 8. eoBteetoin, n. sp. S. mediocre fere longum quam latum; semicellulie cuneatte, 
dorso rotundato-truncata' angulis superioribus bi-aculeatis bifidis; ventre intlatee quoque 
latere medio in processum validum prosilientem rectum apice bifurcatura productae; 
membrana glabra; sinu brevi, sub-acuto. A vertice visum 3— 4-gonura: lateribus 
moilice concavis, angulis bifidis, acnleis paullo divergehtibus. processu paullo contecto. 

Long. 38, lat. 42, lat. isth. 8 — 10, long, acul. 9 — 10, long. proc. 7 — 8 fi. T. 

XV, f. 20. 

'fhis peculiar form is not uncommun in Db Wai.lich’s collection, but does not 
appear in his Mscr. 

Var. Inevolutom. Fere ut in f. typica sed minor, angulis et proccssubus minus 
pnaliu-tis, brovibus. 3- et 4-gonnm. 

3- gonum long. 19 — 22. lat. 23 — 28, lat. isth. 8 — 9, long. acul. el proc. 3 — 4 

4- gonum » 24, » 24, » 8, j » » 3 — 4 ft. 

T. XXII, f. 11; XVI, f. 2. 

33. 8. trisuleatum, n. sp. S. submediocre, quinta parte latius quam longum; semicellulie 
cuneatic, apice paullo convexa*, e basi leviter inflatw' ad angulos superiores dilatata:; 
angulis trifidis in processubus rectis apice bifurcatis divisis (proc. 2 super, et 1 infer.); 
parte interiore angulorum bifido rotundato; superficie tota laivi; sinu brevissimo, rotun- 
dato-cuneato. A vertice visum triangulare, lateribus concavis, angulis biftdis. 

Long. 30 — 32, lat. 42 (c. proc.); lat. isth. 8 — 10, long, proc., 9 — 10 ft. T. 
XVll, f. 7. 

K. minor. Fere ut in f. typica .sed minor. 

I^ng. 24—28, lat. 30—32, lat. isth. 7—9, long. proc. 8—10 ft. T. XVl, f. 17, 
figures a little oblique! 

Both these forms seem to be not uncommon in Bengal. 

34. 8. bisnicatnm, n. sp. S. magnum, circ. li-phr latius (c. proc.) quam longius; semi- 
celliilis ovatis, dorso convexis apice planis; apice sgeinmulis* conicis vel trtberculis ci^’c. 
8 — 9 ornatis; ventre tumidis, lateribus medio inflatis in angulos 8 Wcornutis vel bi- 
sukiatis productis; cornua elongate, sub-crassa, divergentia, apice acute retundata, ver- 
ticaliter posits, introrsuin rotundata; membrana tenui, glabra; sinn breve, valde sperto. 
Indistinctc veriicjiliter & me visum, sed apparet triangulare cum lateribus paullo 
concavis. 

Long. 80, lat. 115 c. proc.; long. 68, lat. 58 s. proc.; lat. isth. 21, long. prec. 
31 — 34^ crass, proc. raed. 2 — 2.5 ft. T. XVI, f. 41. 

Near to S. longiapinum (HAn.KY) Arch, (hi Prit. Inf. p. 74.3, 1861; DtdyhmeMon? 
longiapinum. Bail. Micr. Ohs. p, 36, t. 1, f. 17; non Lukprll nec WrrntocK); bttt it 
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diffen in the apices being elevated not plane, and in the apical tabetelas, also in the 
regularly ovate shape of the semicells. The only igroorf figure yet published of Sf. lon- 
piApinum Bait., seems to be that of Laobrhbim (Bidr. Amer. FI. p. 249, t. 

XXVII, f, 28) from which, both in appearance and dimensions, this Desmid differs 
considerably. I would, however, remark that in American plants the somicells an^ 
often more distinctly cuneate, the isthmus being a little narrower, than in the icon of 
I.aorriirim. Vide No. 12.8, seq. 

85. H. papillosam, Kihciiner (Alg. Schles. p. 170, 1878; Boi.nr Sibir. Chloroph, p 114, 
t. V, f. 2.8. Forma. 

Long. 46, lat. 51, lat. isth. 26 ft. WAi.r.irii Msor. No. 184. 

» 46, » 46, » » 18—23 ft. T. XIII, f. 18. 

It is interesting tf) note yet another Siberian form in India; contrary to the ma- 
jority of forms this is larj/rr than that of the colder climates. 

Stt. 8. cristatomf (Nao.) Ahcher (in Prit. Inf. p. 738; Phycnstimin (Pachyactinium) er»- 
.ttatum NA(5. Ein/.. Alg. p. 127, t. VIII c. f. 1, 1849; St<itirustrum nitultwi .\rciibr 
Dub. Nat. Hist. Kev. t. I, f. ,8, 4, 18.59). Forma: 

Long. 34, lat, 42, lat. isth. 11.5, long. spin. .5 — 6 fi. T. XVI, f. 44. 

This plant seems to be near those figured by Naoei.i and Archer, and yet to 
differ from thtun in its generally granular angles and s<‘attcred spines, it is much like 
one figure I have seen of Stan, oliparanthum Breii. (sp. ined.), but yet is unlike the 
icons of NoRnsTEDT (Hesm. Arctoie, t. VIII, f. 39), in which the spines are blunt. L 
fear that the identity of Bkkiii.sson'k s|)ecies will not be settled until someone per- 
chance is permitted to ins|)ect the original s|H!cimens of the author. 

Northern India. 

37. 8. denticRlataai (Nao.) Archer (in Prit. Inf. p. 738, 1861; Phyemtrum (Pachyartinium) 
dmticulatum Nag. Ein/.. Alg. p. 128, t. \'lll C, f. 3, 1849). Formal 

Lat. 41, long. spin. 3 ft. .Mia visa non ohservata. T. X\'l, f. 3t». 

Northern India, J. -S. 

This seems near to NAoeli'r form, but is hardly the same — as he represents 
the sides in vert. v. as denticulate, and in f. v. the angles |)erfectly striolate. 

88. 8. eehlaatam Breh. (in Rai.fr Br. Dearo. p. 216, t. XXXV, f. 24, 1848; Liste, p. 
141, 1856). 

Long. 44, lat, 46 (sp. inch), lat. isth. 11, long. spin. 7 — 8 ft. T. XVI, f. 48. 

Northern India, J. S.; East India, from Utricularia fasciculata, 0. v. L. 

86. 8. giadlosamt Turner (On r>«iro. p. 988, t. XVI, f. 21, 188.5). V. krafrlaplBBBi. Spi- 
nulis valde ekmgatis, longitudine irregularibus. 

Long. 46, lat. 48, lat. isth. 18, long. spin. 9—17 ft. T. XVIl, f. 2 (Wai.i.icii 
Mscr. No, 180). 

In this var. the semicells are ovato-cuneate, not so regularly ovate as in the 
type, the spines of which are about 6 — 7 ft long, whilst in the variety they are much 
longer and vary much in length. As the long, and lat. (c. sp.) are 52 and 60 ft ivspee- 
tively, this may be the S. mpUtifrruvi B«)rg. (IVsm. Bras. p. 9.50, t. V. f. 46)? 
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40.8. StreBaalleBM, Tcrmbh, sp. nov. S. mediocre, fere tain longuintatu latiiiu; scinireliiilis 
(lepreaso-ovatis, dui'so leniter conve.xis, e l>asi rotundate infiatia; titigiiliH rutuiiclBti^; 
iiHMabrana dense aculeate, aoulei in series 9 — 10 transversas dis|>o8iti; parte juxtii inili- 
inutn Itevi; sinu acuto, externe aperto. A vertice visum triangularc, laterihiiH kniter 
I'ODcavis, angulis late rotuodatis. Primum ad »StrensAll Coroiuoru, prope l%lM>racinii 
(York), Anglia, inveni 1883. 

Long. 65, lat. 63, lat. istb. 21, long. acul. 3 — 6 ft. T. XVII, f. 1x330. 

The spines at the edge of the frond sometimes cross each other, this giv(‘s some 
of them an apparently bifid appearance, which at first deceived me, but after examina- 
tion showed the aculei to be simple. Only one specimen seen. 

Northern India (Sikhim?). 

41. 8. sodataa, Woi.le (Desm. U. S. Amer. p. 142, t. XLV, f. 22, 23). A vertirc \isuni 
diametro s. sp. (drc. 30, long. sp. 4 — 5 ft. 

T. XV^II, f. 13. A fronte non observatum. 

This agrees fairly well with Wollb’s plant. 

48. 8. spinoslssimam, n. sp. S. magnum, fere circulare, quinta usque ad septa parte loii- 
gius quam latius; semicellulis ovatis, dorso leniter et lateribus late rotnndatis; niem- 
brana spinosissima; sinu linear!, angusto, extrorsnm am|>liato. A vertice visum tri- 
angulari-rotundatum, non compressum. 

Tx)ng. 68 — 81, lat. .'>6 — 70 (sp. inch), lat. isth. 14—16, long. spin. 4 — 6.5 

T. XIII, f. 7 (after Wallich Mscr. No. 147). 

Wali.ich's measure is (circ.) Long. 71, lat. .58 (sin. acul.), long. spin. 4 — 6.5 jO. 

I have seen forms much like it, but hardly so densely spinous, which I have 
incorporated with my dimensions, but give Wallich’s figure. »Endochrome in large 
globular masses*, G. C. W. 

Raneegunge, July 1855. Rare. 

48. 8. polytriehaii, (PRimr) Lumdbli. (Desm. Suec. p. 63, 1871; Fhyca»trum polytnchnn 
1*KRTY, Kl. licbensf. p. 210, t. XVI, f. 24). Forma minor, lateribus semircibilanini 
(a vertice) paullo incurvatis. 

lA>ng. 40, lat. 86, lat. istb. 11, long. acul. 3.6 — 6.6 ft. 

T. Xin, f. 16 (aftor Wallich Mscr. No. 272). 

This is much smaller than the Swedish form (long. 72 — 78 n Lund I. <;.), but 
not far from Pbrty’s dimensions (long. 46 /u). 

Raneegunge, Oct. 1855. Rather rare, G. C. W. 

44. 8. BargarltaeeuBi, (Ehrb.) Mbnoh. (Synops. Desm. p. 227, 1840; Ralts Annals N. H. 
vol. XV, p. 157, t. XI, f. 7; Pentasteriaa maryariUteta Ehr. Infus. p. 144, t. X, f. 15; 
Fhycastrum margaritaceum, Ktz. Phyc. Germ. p. 138; Gouiocg$tia (FtniaslerioH) mar- 
gariUMcea Hass. Br. Fr. Alg. p. 356, t 85, f. 7), var. looruataoi, n. v. Vertice visu 
parte mediana glabra non granulate. 

Long. 22.7, lat. 26, lat. isth. 8 G. C. W. 

T. Xlll, f. 22 (after Wallich Mscr. No. 217), f. pentagona. 

45. 8. steUatam, Rbibscu (In Rabu. Alg. Europ. No. 1407, 1862; Spec. Alg. Fung. p. 130, 
t. XXIII D, f, 2, 1866), var. palchsllam, n. v. Processubus 6 — 7. bast oroatis, quoque 

K St. Vet W&A BaaiI 26. N:o 6. 16 
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procesRu proininentiis brevibuH emArginatifl binis instructo. .A vertice vinnm «tell«tum, 
mcUio corona ciroiilnri iiculeoruni |»Hrv«>ruiii onmtuiii. 

Lunff. 32, Int. 38. lat. isth. 13, long. proc. 9 /u; f. hexagoha. 

T. XIII, f. 24 (al«o Wai-uch Msor. No. 219, f. 1). 

'i'his is much larger than the German and British plants, and iti outline com- 
bines some of the features of the preceding species. The endochroine is radiate, the 
niiiiiber of rays being the same as that of the angles. It is not uncommon in Bengal* 
(It occurs to me to note that the species nained .S’. Htellatnm by Mr. F. BOroe.skn, 
liesuii. Bras. p. 9.'>3, t. V, f. 53, must be renamed.] 

46. 8. coronlft'rum, n. sp. S. submedioere, tarn longum <|uani latum; semicellulis fusi- 
formibus, e basi reguljiriter et valde iiiHatis, apiee verrueulis parvis tpiadrangularihus 
0 ornatis, apicc truncata; sinu apert<», sub-rectangulo. A vertiee visum 6-stellat.um, 
angiilis in prwessus rectos crassns 6 transverse granulato-striatos productis; centrale 
parte hexagonum, angulis rotundalis. .Vpieibus processuum truncatis granuliferis vel 
minute muergnatis. 

liOng. et 1st. 40, lat. isth. 12, long. |>roc. 11 

T. XIII, f. 21, also in WaM-icii Mscr. No. 219, f. 1 a. 

This differs from N. rotidn Nokdst. (Desm. Bras. p. 227, t, IV, f. 38) and from 
S. roronulntuin VVou.E (Desm. U. S. A. p. 135, t. XLIV, f, 11, 12) in general out- 
line, in size, and in being as broad as long. 

47. 8. Willsil, n. sp. S. submedioere, paullo latius quam longum, superiore parte granu- 
lata, apice sub-truncatuin vel truncato-i'otundatum; semicellulte late cuneatsc, angulis 
bosalibus rectis; juxta isthiuum aculeis brevibus 12 (6 a fronte visis) instructse; an- 
gulis 6 in processus rectos crassos protentis; processubus striato-granulatis, apice trun- 
cato-mucronatis, ad basin vcrntcis binatim positis prteditis; sinu brevi, cuneato; mem- 
brana in inferiorem partem semicellularuin non granulata, Imvi. A basi visum angulis 
interne rotundatis; a vertice centre hexagonum, angulis bi-emarginato-rotundatis, in- 
terne verrucis parvis hexagonatim dispositis ornatum. 

Lung. 38, lat. 40, lat. isth. 12, long. proc. 9 ft. T. XllI, f. 25. 

1 have seen almost exactly the semie form, but rather snukller (23X26 ft) in 
England, and long ago I wrote upon it to my friend A. W. Wills, to whdm I dedi- 
cate this, as .S. maryaritaceum forum. Nearest to S . odontatnm Wolle (Desm. U. S. 
A. p. 134, t. XLIII, f. 8) from which it differs in size and apical arraugement, though 
agreeing in possession of basal teeth. 

48. 8* feramnlatum, n. sp. S. mediocre, quarta parte latius quam longum; semicellulse 
late cuneifonnes, processubus rectis crassis granulato-striolatis 6 ad apicem cujusque 
semieeliulee instructa*; apicibus ehsvatis, |>Auilo rotundatis vel sub-truncatis, duobus 
circulis gemmulorura ornatis; centrali parte frondis laevi, margine crenulate sinuato; 
sinu brevissimo, fere rectangulo. A vertice visum sex-radiatum angutis' introrsum late 
rotundatis; processubus apice rotundatis. 

l.ong. 38, lat. 46 — 51, lat. isth. 12 — 14, long proc. 11 — 18 ft T X4II, f. 26. 

iSorthem India. 
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The striiu in this pl«nt are very riiintiy irmiiulAte, more approaching minutely 
rugose. 

49. 8. ii. sp. 8. mediocre, sexta |Mirte latius quam loiigiim; seraieellulee late ciine- 

atie, margine et apirc HinuHto-crcnulata*; apieihus (et radiis super, lut.) truncato-HM|uatis; 
basi rotundato-intlatas; processubus vel radiis rr<*ti8, striate granulatis, apicibus trun- 
cate et minute mucronatis; eentrali parte froiidis glabra; sinu aniplissiino, interne siib- 
acuto. A Imsi visum 6-radiatum, centro heve; angulis interne rotundatis. 

jA>i)g. 3ft, lat. 42, iat. isth. 12, long. rad. 12 — 13 u. T. XIII, f. 26*. 

•fttt. 8. pinnatiim, n. sp. S. siibinedioere, fere tain longum quam latum; semieellula; cuiientu- 
uvata;; apicibus (apud basin processuum) 12 pinnatis, pinnis crcnato-ciiiarginatis; qua- 
(juc semieellula cum processubus 6.rt!cti8 crassis striato-granulatis apioe truncatis mi- 
nute mucronatis munita; semieellula* apice truncato-rotundatse aculeis parvis sfiarsis, 
et basi (ad radios) cum aculeis in 8(*rie8 du)>li(‘es verticales, instructir; lateribus semi- 
celliilaruiii sinuatis; siiiu bi'evissimo, sub-acuto, aperto. A basi et a vertice visum 
6-radiatuiu, intra angulos rotundatum. 

Long. 38, lat. 42, lat. isth. 12, lung. proc. 11 u. 

T. XIII, f. 27, also Wallich Mscr. So. 218. 

Var. aimplex, ii. v. Sc'inicellulic apice ineavatu*, basi non aculeata*, glabrte; piii- 
nis emarginatis sed simplicioribus. 

Long. 36 — 38, lat. 46 — ftl, lat. isth. 12 — 14, long. proc. 12 ft. T. XIII, f. 29. 

Both these plants are not uncommon in Dr. Wali.ichs gathering. 

51. 8. torsnm, n. sp. S. minus, quinta parte latius quam longum; semicellulv cuneatn*, 
ventre inflata*, apice paullo rotundatie corona verruciilis parvis 10 — 12 ornato*; anguli 
cum radiis ft incurvatis ad basalem partem verrucatis apieem versus minute striato- 
granulatis paullo attenuatis inuniti; (H'litrali parte frondis hevi; sinu brevi, cuneato- 
rotundato. A vertice visum ft-goiium, radiis roiitortis, angulis rotundate incisis. 

I.A>iig7 26, lat. 32, lat. isth. 8, long. rad. cum prom, verruo. 11 ft. 

T. XIII, f. 28 (also WAM.ini Mscr. No. 2.56 bV). 

Bengal, common. 

52. 8. oraatum (Boi.dt) Nob. (N'. mar^aritaceum (t oi-natnm Boi.irr Sihir. (’hloroph. p. I Lft, 
t. V, f. 27). Paullo major quam plantula Sibirica. 

liOng. 28, lat. 32, laL isth. 7, long. proc. 8 ft. T. Xlll, f. 28 *. 

This is very close to Bolivt’s form, which (unlike his f. 26!) I hardly think can 
be classed under S. margaritareum. 

5S. 8. iBeisniu, Wolle (Deem. U. .S. A. p. 132, t. XLI, f. 12 — 14) forma minor. Minor, 
sed fere ut in f. 12 Woli.bi I. c. delineata. 

Long. 12, lat. 16.*, lat. isth. ft ft (fide Wallich Mser. No. 21ft). 

54. 8. follatnn, n. sp. S. parvum, fere tarn longum <{uam latum, semicellulis (cum. rud.) 
fusiforraibus, e basi inflatis, apice elevato-truneatis, radiis sub-reclis 6 instnictis; radii 
breves striolatae apice rotundatec (granulata*?), quoque radio prominentiis biiiis <;unicis 
basi incluso; eentrali parte frondis glabra; sinu aperto, brevi, latiori. A basi visum 
5-gonum, radiis paullo recurvatis, cum appendiculis foliaceis. 

Long. 20 — 22, lat. 24, lat. isth. 7, long. rad. o. prom, ft /a. T. XIII, f. 80. 
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yote. The above {))ants Nos. 46 — 54 form an interesting series, ai) being evi- 
dently related yet differing in niaferial |K)ints from one another, and agreeing in other 
details with those species of which S. margaritnceum Ehr. and S. rohila Nordst. are 
the extremes. 

8. trancatuM, n. sp. S. minus, fere tani longura quam latum; semlcelhilis ellipticis, 
basi ct it|)ice lequaliter rotundatis, S-gonis; angulis paullo prodnctis, truncatis, breviter 
dentatis; semicellnlie apice verrucis (a vertice ' trisngnlatim positis) omatie, reliqua 
fVondis lievi; margine ba.«iis sinuata; sinu brevi, acuto, extrorsum valde ampliato. A 
vortiee 3-gonum, lateribua paullo incavatis, apicibus truncatis. 

Long, et lat. 29 — 80, lat. isth. 10 M (fide G. C. W.). 

T. .XIII, f. 20, after Wam.ich Mscr. No. 266. 

In general outline this agrees fairly well with the variety (ear. ft Wolleanuiu 
Non.) of (S. asptruvi, figured by Wolle (Desm. U. S. A. p. 127, t. XLII, f. 7, H) 
which although related to that species, is certainly not the form of Buebisson (ff pro- 
hosrideum exclus.). Wai.eich distinctly states »frond smooth*, all the forms of »S. 
a/>pfrnm, ns the name indi(;ates, being rough and granular. This form has the sides 
erenato-sinuate only, and seems intermediate in form between Bhebisson’s species axjn’- 
rum and ^trahrum. 

66. H. furcntum (Eiihb) Bkeb. (Liste p. 1.16, 1856; Arch, in I’rit. Inf. p. 743; Xnntli. 
furcatuin Khkb. Abhl. Bed. Akad. p. 318, 1833; Infus. [>. 148, t. X, f. 25; Mefeorp. 
|i. 12, t. 1, f. 21; Staur. spinof<uw Bkeb. in Rai.fk Br. Desm. p. 143, t. XXII, f. 8; 
Phyi'OHtrnm fnrrif/erum Ktz Fhyc. Germ. p. 138, 1845; Astei oxanthium furcatvm Ktz. 
Sp. Alg. p. 183, 1849). Forma Indies, n. f. 

Long. 23, lat. 18 (s. proo.); long. ,30, lat. 28 (e. proc.) lat. isth. 8.5 «, fide G. 
C. W. Mscr. No. 222. T. XIV, f. 6. 

In this form the processes at the angles are normal in numbi'r, but the sub- 
sidiary processes are more sub-marginal than dorsal in po.sition; this is .seen in the 
vertical view, in which they ap])ear very short. 

Kaneegunge, Nov. 1855; G. C. W. 

Xote. The Astfroxanthivin hUennrium of Kl'tzino (Spec. Alg. p. 183, 1849 
(non Xmth. biserwriuin Ehkb., On BaileV, p. 46 Verbr. Araer.) - Xanth. — No. 3, 
Baii.ev Am. Bacill. p. 291, t. I, f. 16, which is most certainly this species! lleferring 
to EiiRENBEiuis critical list of Baii.ky’s forms on p. 46 Verbr. 1843, I find that he 
refers this to his Ximth. coronatuin, p. 138, No. 259, t. IV, f. 26, 1. c. ; which is cer- 
tainly different from Bailey’s icon, and is really = St. furdymim Bheb., in Menegh. 
Synops. p. 216; .so that the specific name roronntuin of Ehr. is invalid. This is one 
of several instances in which Ehkenbero has failed to recogniz,e his own species, or 
has described the same plant by different names! 

57. 8. trlangnlare, n. sp. S. parvum, quinta parte longius quam latum; semicellulis cu- 
neatis, apice leniter rotundatis, ventre paullo inflatis; triangulatis, quoque angulo pro- 
cessubus binis sub-verticalibus positis apice bidentatis vel furcatis instructo; inembrana 
tota glabra; sinu amplissimo, fere rectangulo. A vertice visum triangulare, processubus 
tribus planis tribus elevatis. 
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Long. 26, Iftt. 22, lat. isth. 6, long. pnx;. 4 fi. T. XIIl, f. 83. 

Central India. 

This little form is like a very minute titau. furcuferuiti Bk^ib. (ut supra), but 
the processes are not attenuate and the frond is (juite smooth. 

68. 8. paMBBi, n. sp. S. submediocre, tarn longum (juain latum, subcirculare; semicel- 
lulis ellipticis, dorso leniter rotundatis, ventre paullo inHatis, triangiilatis, quoquc an- 
gtilo processubus 4 rectis divergentibus verticaliter positis (2 supr. 2 infer.) apice tri- 
dentiferis munito; membraria glabra; sinu valde aperto introrsum rotundato. A basi 
visum triangulare, angulis rottmdatim fissis, lateribus paullo incavatis. 

Long, et lat. 33, lat. isth. 8, long. proc. 7 — 8 f* (tide <t. C. W.). T. Xlll, f. 
32, after Wallich Mscr. No. 211. 

This seems nearest to the form 1 have named N. furcatuin f. Indiva (sub. No. 
56) from which it differs in the processes being duple.x and binate, and deeply triden- 
tate at their apices. 

59. 8. WailiehU, n. .sp. S. submediocre, fere tarn latum quam longum, egregiuro; semi- 
cellulis quadrangulatis vel ijidistincte hexagonis, basi inflatis, apice rotundatis; anguli 
8uperiore.s in processus 6 (divergentes) producti; processubus sub-erectis, apice 3 — 4- 
fidis; anguli basales cum processubus parvis sessilibus 3 — 4 dentatis muniti; superticie 
hevi; sinu a|)orto, sub-ouneato, interne rotundato. A vertice visum 6-gonum, stellatum; 
angulis introrsum rotundatis; processubus minoribus non visibilibus. 

Long. 40, lat. 3K, lat. i.stli. 10; long. proc. super. 12 infer 1.5 — 2 f* (tide G. 0. 
W. Mscr. cum icone No. 210). T. XIII, f. 34. 

Raneeguuge, Nov. 1855. Rare. 

To rny valued friend G. C. WALLfcn 1 dedicate this micro-plant. 

60. 8. sexangnlare (Bclnh.) Lum). (Desm. Suec. p. 71, t. IV, f. 9; Didymodadon nexan- 
gnlaris Bm.NH. in Hedw. p. 51, t. IX, A f. 1; Didymodadim sfella Mask. N. Z. Desm. 
j). 308, t. XI, f. 9, 10 1880; Stan, furcato-stellatwn Rkinsch Contrib. p. 86, t. XVI, 
f. 1, 1875). Forma*: 

y. erassum, n. v. Cum processubus in ratione dimensionibus crassioribus qnam in « 
(Lund. 1. c.): processus aut sinuatl et glabri aut serrati. 

Long. 60—80, lat. 66 — 75 (c. proc.), lat. isth. 12 — 15, long. proc. 16 — 19, crass. 
j)roc. 7 — 8 u. T. XV^, f. 1, a b for. glabrum; c d forma dentato-serratum. 

3. tntennedium, n. v. Multo gracilior quain pnecodens; processubus paullo attenuatis. 

Long 55 — 60, lat. 60 — 64 (c. proc.), lat, isth. 10 — 11, long. proc. 15 — 16, cr. 
I>roc. centr. 4 — 4.5 /u. T. XV, f. 2, also in Wallich Mscr. No. 212, 214. 

Bengal, G. C. W.; Khasia, G. v. L. 

*. aitenuatam, n. v. Radiis et processubus tcnuibus {Stnn. (IHdymodadm) furcigernm 
Maskell, N. Z. Desm. pp. 246, 254, t. XXIV, f. 13, 1882). 

Long. 48—50, lat. 52 — 67 (c. proo.), lat. isth. 8. long. proc. 14— 16, crass, proc. 
2 fi. T. XV, f. 3. 

All the above forms, as seen by me, are pentagonal. 

Form® Wallichian®; 

1. B triangularis. 2. 'C compressa (2-angulaia). 
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Formoe jisrvR* a cl. G. C. Wai.lich obeervstw, see. Mscr. No. 21 rt; Frr»c. ft ind. 
sinuatis et glabris aut serratis. 

I.>ong. 42, lat. 4S (c. proc.); long, et lat. (s. proc.) circ 28, lat. iath, fi — 7, long, 
proc. 7 — 9, crass, proc. 2 — 3 fide G. (’. W. 1. c. 

The first 3 mentioned above I have found to be e.Kceedingly common hi the 
Bengal materiel. All the apices appear to be simple rotundate, I have not seen one 
approaching the producto-truncate form of apex iftentioned by Nohdstkdt (Alg. N. Z. 
p. 35, t. IV, f. 1); but it is evident that this is a very polymorphic species. Maskki.i.s 
f. 13 b is hexagonal, a is pentagonal; his f. 10 (of 1880) is heptagonal. Two of W a i,- 
uch’s icons show that fhe lower or basal radii are often much convergent, and cross 
those of the other semicell, in this case the .sides of the semicells appear laterally in- 
clined. tlosHUA, in Burm. Desm. p. 642, enters this sjiecies twice, under Bulnheim’s 
and Reinsch’s names! 

T. XIV, f. 1; a f. ^ triangularis; b f. f compressa. 

61 . 8 . horrfdam, n. sp. S. minus, vside latius <|uain lunguin; sciniccllulte fusifortnes, 
apice truncato-emarginats?, basi paulio inflahe; triangulativ; intro angulos processubus 
binis apiculatis vel cmarginatis omatu*; anguli in radios breves producti; radiis yalde 
aculeatis, apicibus 3 — 4-fidi8; seraiccllularum basis aculeatu; jiixta isthinum glabra; 
sinu profundo, acuto. A vertice visum triangulare, lateribus sub-rectis; medio verru- 
culis triangulatim ^xisitis ornatum. 

Long. 22, lat. 29, lat. isth. 8 /U (after Wali-ich Mscr No. 233). T. XIV, f. 4. 

Nearest to Stau. aetdeatuin (Ehr.) Mengh., from which it differs in the non- 
aculeate apices and in the brevity of the processi-s. 

62. 8. pisciforrae, n. sp. S. mediocre, circ. quinta pars latius quatn longuin; temicellube 
longe fusiformes (»pisciformes»), basali parte paulio inflata;, dorso leniter convexie: 
dorsum processubus brevibus furcatis 6 instructuiu; semicelluliv basi prominentiis sessi- 
libus brevibus einarginatis 6 ornatie; anguiis 3, recte productis, lu?vibus, apicibus fur- 
catis; inembrana glabra; sinu profundo, ampliato, interne rotundato. A vertice visum 
triangulare, lateribus medio paulio convexis, anguiis acutis. 

Long. 46 — 50, lat. 56 — 62 (c. rad.), lat. isth. 10 — 14 /*. T. XIV, f. 7, also in 
Waluch Mscr. No. 236, 237. 

62 . 8 . IndieiiB, n. sp. S. sub-mediocre, 14 — l}-pIo latius quain longum; semiceUalte late 
cuneatae, dorso paulio rotundata*, basi inflato-sinuatie; dorsum processubus brevibus 
erectis furcatis 6 instructum; semicellula; trigona*, anguiis processubus non longis ser- 
ratis apice dupliciter bihdis (vel 2 et 2 acnleis verticaliter et binatim) munitis; mem- 
brana reliqua glabra; sinu brevi, sul>-acuto. A vertice visum triangnlere, hheribus 
leniter incurvatis. Maesa chlorophyllaeea 3-radiata. 

T. XIV, f. 11, after Waluch Mscr. No. 232. 

Long. 20, lat. 29 (c. proc.), lat. isth. 6.5 ft. 

» 24, » 42 » » » > 9,1 /w. 

Raneegunge. 20 Nov, 1886, G. 0. W. 

The doubly bifid spices of the processes, shewn at f. 11 b, are very peculiar. 
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(14. 5. 8telU■■■^ n. tp. S. magnum, U-plo latius quam longum; semicellula) late cuneatse, 
dorso paullo convexus e baai paullo indatas angulis 5 longe productis, processubus 
divergentibus attenusto-sinuatis apice dilatato-triiidis munitis; membrana glabra; sinu 
vix inciso, amplissimo. A basi visum 5 — 6-gonum, stellatum; juxta isthmum cum 5 
stigroatibus triplicibus sessilibus ornatum. 

Long. 60, lat. 90 (c. proc.). lat. isth. 7, long. proc. 34, long. aoul. !) — 7 ft. T. 
XV, f. 6. 

Central India. 

A peculiar form, apparently between St. aspinoaum Wolle (Desm. U. S. A. p. 

143, t. LI, f. 22, 23), and St. piati/cerum Josh. (Burm. Desm. p. 643, t. 24, f. 1. 2). 

it is smaller and not with spinous or granulate arms, but with basal stigmata. 

65. S. ssBarittm (Khkb.) Kalks (Br. Desm. p. 216, 1848; T)t‘amidium aenanum Ena. Verbr. 
p. 124, t. IV, f. 22, 1843; Stephanoxanthium aennriutn Kutz. Sp. Alg. p. 184. 1849; 
S. fur^atum v. aenarium auct. nonnull.). 

JLiong. 34, lat. 26 (s. proc.); long. 46, lat. 50 (c. proc.); lat. iath. 11, long. proc. 

mag. 10 — 13, long. proc. min. 3 — 4 ft. T. XV, f. 13. 

This form is not uncommon in Bengal, though not noticed by Wallicii in Mscr. 
It ai'pears to be much smaller than the Swedish plants observed by Lundell, Desm. 
Suec. p. 67, of which it is to be regretted he did not give a figure. 

Note. Wilthout entering into the qumlio vexata whether S. aenarium is or is 
not a var. of S. furratum (Ehh.) Bheb., the following note by Nordsteut is of in- 
terest: — Cfr. Kakh. Alg. Eur. No. 2325, *St. furcatuni f. trigona; Sandhem — 0. 
Nokdstedt* . . . ’Inter hoc Staurastrum individua parcissime occurrunt quorum serai- 
cellulae una ad St. apinosum Rales altera ad St. aenarium Ehr. j)ertinet.» 

M. 8. BOnaBum, n. sp. S. magnum, paullo longius quam latum (proc. inch); semicellulis 
depnesso-globulatis, Isevibus, dorso et ventre rotundatis; angulis 3 — 4, quoque cornubus 
longis crassis rectis laevibus divergentibus 3 apice furcatis vel forci{)igeri8 armato; sinu 
non profundo, rotundato. A basi et a vertice visum trirquadrangulare, processubus 

9— 12 radiaritibus, lateribus valde convexis, angulis acuto-rotundatis vel rectangulo- 
rotundatis. 

Long. 38 — 42, lat. 36 — 40 (s proc.); long. circ. 80, lat. circ. 74 (c. proc.); lat. 
isth. 19, long. proc. 18—22 ft. T. XV, f. 14. 

f. minor. Long. 40, lat. 28 (s. proc.); long. 48, lat. 46 (c. proc.); lai. istii. 13, 
long. pmc. 12 «. 

Wallich gives; — » 33, » 23 » , » 50, » 53 » ; » 13, 

long. proc. 14 — 21 ft, in Mscr. No. 213. T. XV, f. 15. 

— qaadranguLire. Status 4'angulatus forinse pnecedentis. 

Long. 29, lat. 26, (s. proc.); long, et lat. 50 (c. proc.); lat. isth. 14 long. proc. 

10— 12 ft. T. XV, f 24; XVI, f. 1. 

The forms of this species, except the 4-angled one, are exceedingly common in 
the Bengal district. It seems nearest to S. subarm igerum Roy and Bieset (Jap. Desm. 
t. 269, f. 2), but differs in the decidedly convex sides in vertical view, while the Ja- 
panese plant has ’sides concave*. Mr. Roy in litt. considers this = St. arraigerun> 
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Brbb. (Liste p. 136, t. I, f. 22), but I believe that Bbbb.’s plemt — <Sl. ituiffjAanmn 
Ehr. {Desmidiuin euntephmmnx Ehr, Verbr. p. 124, t. IV, f. 23, 1843), both of which 
are granulate, with serrate arms and inargiu, while this is quite smooth, besides dif- 
fering in other details. 

67. N. subarmlgeram, Roy et Bisbet (Jap. Desm. p. 239, t. 269, f. 2, 1886) forma. 

Long. 22, lat. 21 (s. proc.), long. 28, lat. 32 (c. proc.), lat. isth. 8 — 10, long, 
prof. 4— b p. VV'ai.i.ioh, in Msor. No. 220, gives long, et lat. (s. pnn’.) 31, lat. isth. 
8.7, long. pr<K'. H — 9 T. XIII, f. 31. 

In this peculiar plant the processes are the exact reverse of those in St. furca- 
tum, being 2 superior and 1 inferior at each angle, and divergent. From the above 
(limensions it appears that the forms noted by Waixich w'ere larger than those I have 
seen, and also the Japanese plants of R. and B. Could it not be considered as a 
reversed variety of St. furcatumf 

68. 8. arenatum, Nordst. (Norg. Desiu. p. 36, t. I, f. 18, 1873). 

Long. 20 — 24, lat. 28 — 32 (s. proc.); lat. isth. 7 — 9 p, fide G. C. W. Mscr No. 
244. T. XIV', f. 20, after Wallich 1. c. 

There seems to be but little difference between the Norwegian and Indian forms, 
except that the <lur8al processes in the latter are a little longer and in vert. v. arc 
more divergent. 

69. S. HantBehli Heinsch (Spec. Alg. Fung. p. 129, t. XXII D f. 4, 6, 1, 1866; St. in^ 
tricatum Help, ex parte (Desm. Sub. Alp. p. 139, t. XI, f. 10, 14, 15, 20; excl. f. 
11? 12, 13, 16, 18, 21; 1877) — var. eamutaiD, n. v, 

Long. 24, lat. 20 (s. proc.); long, et lat. 30 (c proc.); lat. isth. 9. long. proc. 

6— 7 p. 

This variety, though smaller in size, differs but little from Rrinscb's form except 
in the length of the processes. It is nearly equal in dimensions to the Italian plant 
of Delponte. T. XV, f. 23. 

70. 8. infestam, n. sp. S. parvura, fere tam longum quam latum; semicellulis cuneatis, 
dorso convexis, ventre paullo inflates; angulis tribus rotundate fissis, in processus rectos 
binos divergentes productis; dorso apud angulos processubu.s 3 .sub-eroctis brevibus 
munito; processubus omnibus a|Nce furcatis; superficie tota Itevi; sinu brevi, sul>-acuto. 
A vertice visum triangulare, lateribus paullo convexis, processubus ad aiigulos radiatim 
dispositis. 

Long. 17, lat. 13 (s. proc,); long. 22, lat. 19 (c. proc.); lat. isth. 5, long. proc. 
dors. 2, long. proc. ang. 4 — 6 ft. T. X\', f. 21. 

71. 8. Royil, n. sp. S. minus, fere tain latum quam longum; semicellulis cuneatis, dorso 
convexis, ventre paullo inflatis; angulis 3 — 4, late rotundate fissis, in proceesus rectos 
binos divergentes productis; dorso supra angulos processubus (lequali longitudiiie cum 
inferioribus) sub-erectis 3 — 4 munito; processus omnes furcati; raembrana glabra; sinu 
brevissimo, rotundato. A vertice visum 3 — 4-ang«ilare, lateribus paullo convexis; pro- 
cessubus (I super, et 2 infer.) ad angulos productis i-adiantibus. 

Long. 22, lat. 18 (s. proc.); long. 32, lat. 30 (c. proc.); lat. isth. 8. long. proc. 

7— 8 ft. T. XV, f. 26. 
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I dedioat<> this distinct little species to a good micro-observer, atid ai}' vsliicd 
friend, Dr. John Roy, of Aberdeen. 

71. N. laeditam, n. sp. S. raediot're; fere tain longum quain latum (incl. proe.): seiiii- 
cellulte fusifurines, dorso uunvexte, e basi regulariter expaitsae; angulis 8 in prucessus 
reotos singulos produ(‘tis, angulns versus processubus brevioribiis 8 dispositls (1 dorssli 
et 2 ventmlibus); processus oranes apirc furcati; inen.bmna Imvi; siiiu aperto, brevi, 
rotundato. A vcrlicc visum triniigulnrc, lateribus convexis, versus apices atteniiaiis. 

Lung. 36, lat. 28 (s. proc.); long, et lat. 48 (c. proo.); bit. isth. II; long. pror. 
ang. 10 — 11, long. prm*. enft. 6 — 7 ft. T. XV, f. 27. 

This is probably the same .as the form included by Drm'omte under his species 

St. intrientwn (Dcsin. sub. sip. t. .XI. f. 16, 21, cjer. excl.), in which certainly 8 di- 
verse forms are described. 

73 S. Japonlcam (R. & R.) nob. (St. Hnnizschii var. /f Japonirtim Rot and Bisamt, Jap. 
pesm. p. 240, t. 26i». f. .)). .S. inodi<»cre, <|uarta vel quinta |»anc longius qunm latum 

(prw. in«‘l.); semiccMiilis a fronte visis pcrfcctc globosis, dorso radiis 5-7 sub-loiigis 
rectis fe»-e erectis apice bifidis instriictis; ventre radiis 8 — 10 longioribiis m-tis f»‘re 
hurixuntalibus apii'o bifidis luiinitis; m'micellulis glabris non snb-lobatis ut in St. intri- 
rato Dki.p., nec cuneato-ftisifonnibus ut in Sf. Hantz^ hto Kbinsoii; radiis lurvibus non 
marginc serratis v<’l rlentatis; .sinii a|s>i'to, nituiidato, in visu basali circulo granuloruni 
suturain circum ambiente. A vertire visum 8 — lO-radiatnm, angnlis interne rotundatis. 

Long. 37- -40. lat. 18 — 21 (s. proc.); long. 46 — 50, lot. .3.3 — 40 (c. rad.), lat. 
isth. 10 — 12, long. rad. 10 — 13 ft. T. XVT, f. 24. 

The numlier of rays in this form varies ponsiderably ; taking the vertical ones 

first and the horizontal ones in succession, I have noted forms thus, 5 — 8 one sp<M*i- 

men. figured; .5 — 9, figured; 6 — 9 K. et B. 1. c.; 6 — 10; !i — 10. It appears to Ik! 
nearly related to St Ifptnrnnthuin Nonnsr (Desm. Bras. p. 230, K IV, f. 46), but 
differs much therefrom in b<*ing smaller and with considerably shorter arras, whii'h 
are not so widely expanded at the furcate apices. 

74. St. Bissetil, n. sp. .S. minus, fere tarn longum ({Uiini latum; scmicelInKs cuneafis, 
dorso late ef ventre paullo rotundatis, triangulatis; quoque angulo processubus brovibus 
rectis In-vibus apice furcatis 7 (,3 et 3 utroque latere .vertienlibus, et 1 contrail) ar- 
inato; membrana glabra; sinu a|)erto, rotundato. .\ vertiec visum trinngulare, latcribus 
paullo inenrvatis, processubus radiantibus divergentabus. 

lA>ng. 26, lat. 18 (s. prm;.); long. 30, lat. 32 (e. proc.); Int. isth. R, long. proc. 
,)-7 ft. '1. XVI, f. 26. 

To my kindly correspondent J. P. Bissbt, of Banchon'. (coadjutor of Mr. Rov 
in micro-botany,) I dedicate this distinct form. 

73. 8. rustteam, n. sp. S. minus, quinta parte Intius quam longum; semicellulis Irregu- 
lariter cuneatis, dorso convexis, ventre inflatis, Itevibus; angulis 3, in firooeasus paullo 
oonvergentes, minute aculeatos, apioe 3—4 dentatos, productis; quoque angulo prooes- 
aubus brevibus 2 erectis bifidis, cum aculeo brevi crasso unico inter vcmicM 2. or- 
nato; parte central! frondis Isevi; sinu brevi, acuto. A vertice visum triangulare, late- 
ribus in centrali parte fere rectis apice acutis. 

K. Sf. V«t Akxl. Iluidl Bfiid %'> .Vo h. I< 
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Long. 24, Ist. 80 (r. proc.), Ut. isth. 7, long. proc. 7 — *8 ft. T. XVI, f. 27. 

76. 8. Zelleri, n. sp. S. sul)im-diocre, fen* tarn longtim qnani latum, seiiiicelkiliH afronte 
globusis, processubus .') — 6 lateralibus horizontulibua Itevibiis rectis apice furcatis inu- 
nitis, et a3que numero proceMuum dorsaliuni cunsimiliuiti vertiealibus, «t supra infer- 
iTores dispositis, inatruetis; niombrana glabra; ainu brevi, rotundato. A vertiee Tiaiim 
.'> — fi-gorain, stellatuin; augulia introrsiiin rotundatis; pnx'eaaiibiis auperifiribiia a infe- 
rioribus subtentis. 

Long. 2H — 80, lat. *29—8.8, l«t. isth. 7—9, long. proe. 6 — 7 ju- T. XVI, f. 28. 

I have given this specific name in reimnubrance of Dr. G. Zeller, who, in 1873, 
wn)t« upon Indian Fresh-wuter Alga*. 

77. S. RenardH Rkin.sch (Sp. Alg. fung. p. 127, t .XXIII A, f. I,' 1866; ! My mid him 
{Stnnra fit ruin) Jienardii, ItEissrii Alg. Frank, p. 1(>8, t. VII, f. 9, 1867; Stan, trun- 
catuluin Kkinsch ('ontrib., p. 91, t. IX. f. 3, 1873). 

I^mg. 25, lat, 22 (c. proc.), lat. isth. 7. long. proc. .8 — 4 fi. T. XVII, f. 3; a 
is shewn slightly oblique. 

This seems not uncommon in Bengal. Hefering to the last synonym, the change 
of name by its own aiiUior without apparent cause is hardly commendable. Nokd- 
.STKDT (Alg. N. Z. p. 36, t. IV, f. 2) V(*ry properly retains the old name. 

78. S. psendofurelgenim Kkinsch (Alg. Fnink. p. 169, t. XI, f. 2, 1867; Sp. ,\lg. fung. 
p. 128, t. XXIII, C f , I, 1866; Woi.i.e, I)<*8m. IJ. S. A. p. 147, t. Lll, f. 27, 28, 1884; 
<’oOKR Br. Desm. p. 147, t. LXI, f. 4, IHHT \ Utait. fvrentum r pai'iidvfnri'iyn iim, Wahu., 
FI. Fur. Alg. Ill, p. 218, 1868; non LoNitRi.i. (Desm. Suec. p. 71. nec (\aiKE •!, 
Club, p. 208, t. 14, f. 1—3, 1880). Forma. 

Lat. 36, proc. apie. longit. 6 /u. T. XVII. f. 5. 

I overlooked this form when making my sketch No. 667, so only drew it in 
vert, view, but think I am correct in thus referring it. The species of Kimn. St. 
emtrphanum has frequently Ihhjii mi.staken for this sp(!cies, though Hrinkcii (in inem. 
eit. pp. 169 and 128) says <listinctly »membrana glabrn'*. The pnncipal processes, at 
the angles, are shorter than in fnrr.ntum and senarinm. 

79. S. salUns, Joshua Bunn. Desm. p. 641, t. 23, f. 21, 1886). 

Ixmg. 43 — 47, lat. 65 — 80, lat. isth. 10 — 12, long. pt*oc. 17—24 ft, T. XIV, f. 
8, (b corporc in capsula inclnao). 

At b a enrious state is depicted (after Wallioh Mscr. No. 261, f. 4); Dr. W. 
says, »The arms appeared protruding from a distinct membranous elliptical cell — the 
upper spines being . . . reflecled upwards, so as to meet each other at the inner side 
of the top of the cell , . ., these spines are no completely dcvelope<l». The form is 
2-angled, and near to S. f/rallntorinm fi forcipiytrmn Laokrh. (Ainer. Desmfi. p. 249, 
t. 27, f. 27), and k* the typc-foni. S. (jrnUatomun Noansi., q. v. No. 88. 

80. H. galeatum, n. sp. S. mediocre; IV, — lV 4 - pl<> latius quam longum; semictdlulc (m- 
ncatie, dorso elevato-rotunduta spinitlts singulis crassis capitato-acutis horiaontaiihus 
utroqnc latere omato (spinalis nonntilKs aliter cuneato-ncnti.s), ut gAleam> ferentes; 
ventre paullo inttatie; angulis .8, longe produetis, processnbus convergentibus, margine 
serrato-dciiUitis apice iniC()uaiiter fur«*atis, quo<|Uc* angulo ad iiiarginetn sujK*riorem basis 
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pritcesBii (vel iiculeo civuto rrasso, vel proceasa erecto einargiiiato) instructo; ccnti-Rli 
parte fmndiH lirvi; siiiii lirovi, rotundato. A vertice viauin triai)gulare, laterihus paullo 
ronvexia. 

T. XIV, f. 3, i>, 10 (0 after Walijch iVIecr. No. 259, 261, 1'. 3). 

These- forms are frequently •compressed* or 2-angled, f. 9 is ho; 9 a is an ex- 
ample of incomplete cell-division; Wai.lich (from whom I (copied them) thinks b is 
•an aborted cell* — may it not be the very commencement of division? Dimensions: 

Long. 46, lat. 76, lat. isth. 10, long. proc. 26 (o. acul.) ft. 


41, 

» 58, 

• 9, 

» 

• 17 

V 

>/ 

45, 

» 69, 

• 9, 

'it 

* 21 



38, 

» 60, 

9, 

» 

» 19 

> 
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Fairly common in Ikiiigal, (*. ('. W., 186.5; East India, from IJtricularia fa-sri- 
vulnta, G. VON L., 1889. 

81. S. nrientale, n. sp. S. mediocre, <piinta parte latins quam longuin; somiccllulis cu- 
neatis, dorso elevsto-mtundatis utroque latcn* a{)icis .spinulis singulis crasaia transverse 
divergentes munitis; ventre paullo inflate; angulis 2, proce,s,subu.s cra.ssiH paullo con- 
vergentibus, marglnc inferiore slnuatis, Huperiore aculci.s 3 — 4 validis clongatis erectis 
annatis, apiec 1 — 3 spiniilia vel prominentiis iniiuitis*, nieuibrnna rclbjua glabra; sinu 
brevi, rotundato. A vertice visum 2-gonum, couipressinn, scmieelltilis e. proe. angusto- 
fusiforniibus. 

I.s}ng. .50, lat. 64 (c. prr»c.), lat. lath. 14; long. proc. 16. crass, seniic. 18 — 21/1. 
T. XIX, f. 5 (after Wai.i.ich Mscr. No. 259). 

There seems to be a small form of this, with dimensions: 

Long. 33, lat. 48, lat. isth. 10, long. proc. 10 w. = f. minor. 

Walmc'ii says •Constriction marited bj’ a band’, b\it 1 do not notice this in 
his icons. 

82. S. leptocladuni Nokust. (Desm. Hras. p. 218, t. IV, f. 57) var. cornutnm, Wii.i.K (Bidr. 
Sydamer. Alg. flor. p. 19, t. I, f. 39). T. XIV, f. 12 (after Wai.lk’h Mscr. No. 252, 
253, 255) X 330. 

Long. 45- 50, lat. 90 — 98, lat. isth. 8 — 9, long. proc. 33, crass, scmic. 17 ft. 

Tliese dimensions are from his <lrawings, but he must have .seen a smaller form, 
long. 30, lat. 58,5 ft\ (f. minor). 

T. XIV, f. 16 (from Central India) X 500. 

Long. 46, lat. 96, lat. isth. 9, long. proc. 32 ft. 

Neithe)’ Wai.lich nor I have seen the typical form. 

88. S. §rr«ll«toriBiii, NoHUBr. (Desm. Bras. )> 228, t. IV. f. 52). 

Long. 40, lat. 96, lat. isth. 8, long. proc. 32, crass. 16 ft. T. XIV. f. 15. 

Central India. 

Exactly like the Brazilian form, but R little larger 

84. 8. psendosebaldl Wim.k (Norg. Fersk.-alg. p. 45, t. 11, f. 30) 0 hloonie Boi.dt (Sibir. 
Chloroph. p. 117, t. VI, f. 36). 

Forma cum centrali parte apiois non inciso-asywra. 
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Lpng. 4o, lat. 65, Ut. isth. 9, craw 15 ,u. T. \IV, f. 14 X HHli, ufter Wallich 
M acr. 251 II. 

BalxMMOle, 22 Ot. 18.’»5, G. 0. W. 

y gHlrhclIuin, ii. v. Apicc |tiXKluct4ini, tnuu'ato-creiiafinn, apu<l aiigulot* tri<‘oniii(uin. 
coriiul>U8 brcvibus crauM aciitis eiiiarginatis; baai inHatum, iiiHationc sinnina 
inucrunata. 

Long. 42 — 50, lat. 70 — 75, lat.. istb. 15 ft. T. XVI. t‘. 14. 

« Lvpica, WiLi.K I. c., long. 50, lat. 57 ft, rtxr Utricularja sfellari, from thf* Hima 
lavas, G. VON L. 

85> 8. B<mgaleus«) n. s|>. S. aubiiiagniini. plus 1 '/,-pio iatius i|uiim longiim, ('oui]>rrssuni; 
Hcmiceliulifl cuiieatia, durau leniter <‘onve.\i.s, ventre iiiH.itis; in angulis 2 ionge pro- 
duct i.a: pi'occMubus uonvergentibus, niarginc serrato-dentutis apice tribdis; dorso t‘t 
apice scmiccllularum seriebus 3 vcrrucanim trAn\er8e ordinatis, a vcrticc viaibililms; 
sciuicelhdtt in baaali |)arte utruque latere 4 vcl K pruinincntiis brcvibus eiuarginatis 
vortieulitei* (2, 2) positis ornatte; niembraiia rc]i(|ua Ia;\i; sinu brevi, cuneatu-rotundato, 
extvriie ainpliato. A verticc visum longc fusifonuc. 

Long. 53, lat. 87, lat. istb. 11, long. proc. 25, era.s8. 18 ft. 

Forma minor; long. .HI, lat. 46 ft. T. XI\', f. 1.H X 300 (also in Wam.i( tt 
Mscr. No. 251 A.). 

86. 8. Sunderbnndense, n. sp. S. mediocre, eirc. 5-ta |KU'fe longius (]uam latius; scini- 
vellulic cuncatte dorso vorrucis emarginatis preedifu:, ventre sinuatte; in processus 3 
angulia produeta*, pnicessubus crassis verrucose striato-dentatis pauilo convergentibus 
apice 3-nculeatis; centrali |)arte f'rondis bvvi: .sinu brevi, rotundato. -.X verticc visum 
triangularc, centro coronA verrucaruni ornatuin, piwessubus apud bjiscs seriebus 2 
verrucarum vel dentiuin instructis; a basi visum ceutro pauilo rugatuiu non dentatuin. 
Stan, pneudosebnhlo Wille, Noi^. Desni. p. 45, t. II, f. 32 proximuin? 

Zygospora globosa, spinis longis m-tis attenuatis basi conicis apiee bi-furcatis 
(vel 4-ramosi8) inarginc 7 visibilibus ornata. 

Long. 40, lat. 42 — 47, lat. istb. 10, Zygospora <liiuetro 25, long. spin. 16—17- 
A*, T. XIV, f. 18 X 400; Zygosiwre, etc. after Wallich Mser. No. 228. 

87. 8. 8onthallanom, n. sp. S. mediocre, <*irc. 1' ,-plo latius tpiam longum, bicornutuin 
Vel 3-aiigulare; semicellube late triangulares, dorso et ventre convexo-eraarginata*; 
centrali parte frondis Isevi; proeessubus margine inferiore rugosis, soperiore 'basi emar- 
ginato-verrucatis apice dentatis finibus furcatis; sinu brevi, acuto. - Processus leniter 
convergentes. A latere visum 2 — .H-gonuin; f. 2-gona fiisifonni apice verrueis in series 
duas, et f. 3-gona luteribus incavutis apice verrueis triatigulatim po.sitis (centro lavi), 
supra processus axjue verrucosum, ornata. Zygospora ovalis, spinis longis reetis atte- 
nuatis, basi conicis, apice 4-ramosis, apud tnargineni ciro. 0 visis, armata. 

Long. 40 — 48, lat. 53—69, lat. istb. 10; Diam. /.ygosp. 35 X 45, long. spin. 22 
a. T. XI Y, f. 27 X 400 (also fn Wallich Mscr. No. 227, 230, 231; xygosp, after 
Waixich No. 229). 

Tbe 2-angled form in vert. v. is much like S. bicorne HAtPTFL. (Zellmemb. 
Destn. p. 37, t. Ill, f. 24), but that is punctate and the verruc® do not extend in 
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ffm>A upon the arm*; the front v. eiitirel^^ diffm in the basal fan-tion. The 3 angled 
tbrin seeiiia nearest, to, but smaller than, ,S. Sebaldi Brmiliense, BiVhgiskn (Desin. 
Hras. p. 952, t. V, f. 51); it is also near to the next, than which it is much smaller 
and more depresst'd. 

8. proboseldeon (Kreb.) Arck. (in RAi,rs Br. Deem. p. 139, as 5. aapermn fi probo- 
t. XXIII, f. 12 b. o. non a; »S’. probo»cideum Ahch. in Frit. Inf. p. 742, 1861), 
altnm Boi.dt (Sibir. Chloroph. p. ’17, t. VI, f. 34, 1685). 

Long. 7.'>— 80. lat. 66—70, lat. isth, 17-19 A*. T. XVI, f. 46; XXI, f. 6. 

I think this is quite distinct from S. nnpmim; both that 8|)ecie8 and this one 
are omitted from Bkebis.son'8 ’Liste’, 1856! 

Northern India. 

89. 8. paradoxnm Mbykn (Einige niod. Algforni. p. 777, t. 43, f. 37, 38, 1828! AJicra- 
sterifUi stnurofirum KCtz. Synops. p. 599, 1833; Phyrofttruin paradoxum KCxz. Fhyc. 
Germ. p. 138, 1845; (imiorystin (Staura/itrum) paradoxum Hass. Br. Fr. Alg. p. 354, 
t. 85, f. 3, 1845). 

« Forma 2 — 3-gona. 

Long. 35 — 40, lat. 50 — 55, lat. isth. 4, crass. 7, long. ])i*oc. 10 — 13 
ft longlpes Nokdst. (Norg. Desin. p. 35, t. I, f. 17). 

Long 50 — 60, lat. 75, lat. isth. 7, crass. 12, long. proc. 16 — 18 ft. 

Zygo8|H)ra globosa, glabra, colorc fusco-bruunea — dianietii) 12 a*- T. XV, f. 
4. a, a b d e; ft, c f. (a b f c after Wallich Mscr. No. 234). 

«. 'I'his scorns a rather larger form than that of Ralfs, Br. Desm. p. 138; ft. com- 
pared with the Norwegian form of Nordstedt 1. c. is much more depressed, less 
stout in the body, but of equal expanse. of arm. 

Y (ictu'essunt, n. v. Processubus fere parallelis. 

Long. 20, lat. 28, lat. isth. 4 ft. T. XV, f. 5, 

90. 8. hexacepum (Ehrh.) VVittrock ((loti. ()1. Sotv. Alg. p, 51, 1872; DettniuHuvi lu'xacerm 
r.M! '• Boitr. Erk. Organ, p. 293, 1834; Infus. p. 141, J. X, f. 10, excl. f. f., cfr 
WiTiK.I Hinatdla tricornis, Brieb. Alg. Fal. p. 57, t. VlII, 1835! Staurastruni tn- 
lorrit', MkiVOH. Synops. p. 225, 1840; Rales Br. Desm. t. XXII, f. 11, XXXIV, f. 
8, 1848). 

Long. 21, lat. 27, lat. isth. 5.5 ft. 

In Meteorp. p. 12, t. I, f- 11, 1839, Ehkrnbebg named this form IMsmidium 
hexaceros, ut supra; in Verbr. Amer. 1843, p. 46, he re-names the form (6g. 2, 3 in 
Baii.rt’s list) as D. trideiw, and in the same work p. 159 he styles it D. {truiem) 
hexarero.<t, a singular caprice! Cfr note sub No. 56. 

91. 8. snbrotala, n. sp. S. mediocre, sexta parte latius ({uam longuin; radiis 5 — 6 |)ra»- 
ditum; semicellulis ovato-cuneatis, dorso corivexis corona verrucarum parvarum in- 
structis, ventipe sinuatis; radiis rectis convergentibus rugatis dentibus minutis prspditis, 
apice 3 — 4-fidi8; centmli parte frondis laevi; sinu brevissiiuo, sub-acuto. A vertice 
visum 5 — 6-gonum, stellatum; centre corona circular! verrucarum ornatum; angulis 
interne rotundatis. 

I>ong. 34, lat. 36, lat. isth. 10 ft. T. XV, f. 7. 
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92. H. ordlBatnm, n. sp. S. inudioi're, rirc. tV,-pln latiiis qiiain lonfriiin; AcmioulluliP 
tHan^ilAreA, dorMi triinoata* pToornsultua pHullo elcvatiA et latiK niiiargiiiitfiH 2 (ft a 
vortirc viflia) oinntit*, ventn>. bi-MiniiaVR;, autiirA anilcia 12 (ft miprr. ft tiif'er. biiiNlim 
aupponiiia) divcrgeiitibiis iiiatructtL'; radii ft paiillo iiiHoxi iiiarjririo inferiors «‘t 
lateribua dentibna minatia ft-torhitiiii ordinatia pni'diti, n|>i('e ft-acuieaft; rnargim.* an- 
poriore basi proceaaubaa 4 coiiic<»*-acutia, 2 a frontc viaia, inarginc reliqiia ilcntata; 
contrali pnrfo froiidia glalira; aiiiu jiarvo, rotuiidato. A vortici; vianm triaiigiilaTe; lato- 
ribus (•rntni v<*I roctia vel paiiiUi incitrvatia. 

bong, ftl, lat'. 48, lat. iath. 7 fi. T. XV, f. ft. 

98. St. laearstam, n. ap. S. mediocre, pauNo latiua quaiii K>iiguni; aemieelinlia c'lineatis, 
<lorao sub-truncatia paullo productia verrucia late emarginalis ft, ft a frontc visibilibiia, 
ornatia: ventre inflatia aciileia parvia aparaie instructia; atigtiHa ft proci'aaiihuM ennver- 
gentibua enrvatia baai anper. parte I — 2 coniutie atTjwrficic dc^ntatia apic<* 2 — ft-fidis 
pi-oductia; apud l>aaea prui'eaauum, in parte donali, prominentiia ft crertia capitatia tri- 
dentiferia arniatia; ainu brevi, rotundato. A vertice viauin triungubirc, latcribna cciitro 
fere rectia vel paullo incurvatia anguloa veraua |>aullo inflatia. 

liORg. .'iO — 5ft, lat. 52 — fi5, lat. iath. 9 — 12 /u. T. XV, f. II, (also in Wam.kh 
M acr. No. 260). 

94. 8. reaaplilRm) n. ap. S. mediocre, cin*. l' „-plo latius ipiani lunguin; seinicellulia tri- 
augularibita, dorao trniicato-rugatia vel erenatis granulis vel atigmatibua oiro. 12 et 
paullo aub-dorauin prominentiia brevibua einarginatia ft (2 a frontc viaia) inatructis; 
ventre tuinidia, crenato-ainuatia; angulia in 3 proceaaua comutoa divergentea atriate 
dentatoa apicc. trifkioa productia; nd autnram aculeia parvia 12, 2 et 2 geminatia di- 
^ergentibu8 ornatia; ainu brevi, rotundato. A vertice visum triangulare, lateribua mo- 
diee (‘oneavia angulia rotundatia. 

bong. .3ft, lat. 4b, lat. iath.' ft /«*. T. XV', f. 12. 

95. S. ap. T. XV, f. 22. 

bong. 14, lat. 17 (proe. incl.), lat. iath. 6 ft. 

This little plant I am dubious of placing, it ac'cma intenne<liate between N. non- 

Urrtum rar. psendotetraceiiivt Nordst. (N. Z. Alg j). 37, t. IV. f. ft) and St. incon- 
spienvm of the same author (Norg. Desm. p. 26, t. 1, f. 11, 1873, -- S. uiinutimminn 

Ai ersw. in Rabh. Alg. Eur. No. 1428 saltern ex p., sec. Nobdst.; et = S.' .mhrefr ac- 

tum bSM. T>eam. V'oagea. p. 23, t. I, f. .1, 1883). It is minutely granuiar,^ with 3 — 4 
minute teeth at the truncate apices of the radii which are not _e.xpandcd as in S, 
Contortum Deep. (Desni. Sub. Alp. p. 152, t. XI, f. ,5ft — 56). Nordotedt’s N. Z. form 
iijipears hardly to be S, enntortuin vnr. 

96. S. WIttroekii, n. ap. S. mediocre, aexta parte latiuH (]nain longuin; aeinicellnlia fuai- 
formihua, dorao conve.via, ventre paullo inflatia; angulia 3— ^4 in radios productia; 
radiia rectia attenuatia margine erenatis superficic atriate dentatia divergentibua apice 
8 — 4-hdi8; membrana ainuosa in centrali parte frondia non punctata nec granulata; 
smu. aub-acuto, aperto. .\ vertice viaura 3— “4-gonum, centrali parte Iccvi; lateribua 
in centrali parte (in 3-gonuin) plania vel leniter conoavia, (in 4-gonuin) angulia interne 
]dani8 vel latiaaime rotundatis. 
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iA>n^. 4(K iat. 47, lat. iatii. 10, long. proc. eivc. 14 fi. T. XV, f, 25. 

'I'u I’i'ofeMor V, B. WiTTHOCK, of Upaala, I tako the liberty of dedicating this 
.spicics, in token of the beiicdi 1 have derive^) from the peruaal of his reitearclies, and 
as a trifling acknowledgment of hia kind iuten-st concerning this memoir. 

57. 8. nneiDatBiu* n. sp. >S. subwedioot'e, cire. quinta parte latiiia quaiu longutii; seini- 
ccllulis late ciineatis, dorsu trnneatis, crenatis, processiihus G uncinatis (2 inter queiuipie 
unguium) ornatis, ventre indatis, iiiarginibus semic. plus minus crenato sirmatis; an- 
gulis 2 — 3, in cornua rugosa pnaluctis, paullo divergentibus, apicibus fureatis vcl for- 
cipatis; ceiitrali parte froiulis la*vi; sinu brevi rotundato. A vertice visum 2 — 3- 
gouum; 2-gonum fusifonne, 3-gonum triangulai'c, lateribus paullo couvexis. 

Long. 37, iat. 4G, lat. isth: 0, crass. 2-gouum 13 /u. T. XVb f- •*, olso in 
Waumch Mscr. No. G7 ex. p. 

Near to S. scorpioideuin Uelj*. (I^esm. sub. alp. p. lo5, t. XII, f- 42 — 45) but 
(liil'ei*s in the dorsal spine being decidedly hooked. (Query-are not Dku'N long. & lat. 
irr<r.W in the nieosui'ement given':' Cfr his f, 42). 

1M. S. Nathorstii, ii. sp. .S. subiuagnuin, fere 1 '/,-plu latius (plain longum; seiiiicellulis 
cuiieatia. doi*ao truncatis, (a fronte) G- “-crenatis crena* latere unigi'anuliferie, promi- 
nentiis magnis erectis einarginato-apiculatis tribus (({iiocpie jirocessu inter aculeos duos 
crassos et jmat terguni aculeum breviorein ctiaiii crassum) apud angulos ornatis; ventre 
basi indatis supra 3-8inuatis, indatione basidi summatiin 3—6 inucronihus parvis pne- 
dita; angulis 3, processubus validis rectis hori/ontalibus serrato-dentatis apicibus tri- 
ddis arnintis; sinu aperto, cuneuto, brevi. A v<‘rtice visum triangulare, later'bus con- 
cavis; centre verrucis conicis triangulatiin positis ornatuin. 

lAJiig. 46 — 58, lat. 60 — 72, lat. isth. 12 — 14. long. proc. dorsal. 5 — 6 /♦. T. 
XVI, f. 8. 

Name in honour of Dr. A. (i. Nathouht, a distinguished Swedish botanist. This 
plant .appears to me to he quit<‘ distinct, yet hearing considerable resemblance to its 
congeiici’s .S’, xebaldi fi ornfitnm Nokdst. (Norges Iiesrn. p. 34, t. I, f. 15) and .S. 
pneudost'huUii , Willk, 1. c. ut supra, from which it differs in the spines, and fn the 
elevated and crenate dorsal region. 

9ft. N. aplculfferom, n. sp. 8. subraagnum, quinta parte latius quain longum; semiceiluhe 
ciineatic, dorso truncaUv verrucoso-pinnatie eiuarginatai; angulos versus prominentiis inag- 
nis 3 erectis truncatis apice spinulaiu unicain ferentibus uniatse; ventre tuimdsa, toiuori- 
bus variis extensis quaruroque fortn5 vaide differt (i. e. rotundata, angalata, plus minus 
apiculata — bi’eviter dicta, »ventiv polyinoq)ha»); angulis 3, radiis crassis rectis hori- 
/.ontalilius serrate striato-dentatis apieo 3 — 4 aculeatis pixaiiictis; sinu brevi, aperto. 
A vertice visum triangulare, laterilms ineavatis; dorsali parte medio lawi, margin(‘in 
^ersus piniiis triangulatiin dis|K>sitis. 

lanig. 55 — 63, lat. 70 — 75, lat. isth. 12 — 15, long. pi*oc. d«ir8. .*) — 7 f*. T. 
XVI, f. 7. 

F. ntiMr. liong. 33 — 40, lat. 44 —49, lat. isth. 10 — 12, long. proc. dors. 3—4 
fi, see Wai.uch Mser. No. 258 f. 2, 4; 235. 

Seamdc; (J. W. 
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I(MK S. MBBfeldtll, Delf. (Desm. Sub-Alp. p. 160, t. Xill, f. 6 — li), 1K77) /? MRploBtiiBi. 
A pud augulos spinis vel pinnis truncato-einarginatis binia tiuinituiu. 

Long. 48—50, lat. 58—64, lat. iath. 13—14 yu. T, XVI, f. 11—12. 

Ad. tig. Delpontii 13 (aemic. infer.) accedens. 
y pinaatHiu. Dorao intlatum, serie protiiiiientiia pinnato-ciiiargiiiatia cire. 7 oriuituin. 

i,ong. 50, lat. 60, lat. isth. 10 f*. T. XVI, f. 10. 

Fig. 11 f. Delpontii proxiniuin. . 

The hitter is so different from the other forma tigure<l b)- the Italian author 
that it might reasonably claim to rank as a species. 

101. S. Burmense, Nob. (S. bifurcum Joshca Burm. IVsm. p. 642, ex. p., t. XXIII, f. 27). 

Long. 40 — 50, lat. 51 — 60, lat. isth. S — 

In Mr. Joshua’s figures 3 distinct species seem to be included; 25, 26 are one 
form (the type?); 28 is anomalous, the sernicells being of diterse shapes, quite dif- 
ferent from each other! However, this latter may fiossibly be a recurrence of the 
fact observed by Nordstedt, in .S', stmariuin. T. XVT, f. 13. 

!02. S. bellum, n. sp. S. submcdiorre, paullo latius qunm longnm; scmicelhdis irregula- 
ritor cuneatis; dorso productis trim<‘alia minute crenatis; apud aiigulos prominentiif 
tridentatis vel pinnnto-cmnrginatis binntiin dispositis ((pnupic prominentia inter acu- 
leos conicos duos posita) ornatis; ventre ineavatis, liasali parte inflatis; ungulis in 
processus curvatos convergentes striato-dcntatos apicc 3 4 spinulifi'ros pnxluctis; 

ccntrali parte fnmdis Iicvt; sinu brevi rotundato. \ vcrtice visum 3-nngulatuin, late- 
rilms concavis; medio crenis triangulatim positis ornatum. 

Long. 36 — 39, lat. 40 — 45. lat. isth. 7 — 9, proc. long. circ. 12 ft. T. XVI, 
f. 9 * 

103. S. eurratuiu, n. sp. S. submediocre, fere tarn longum quam latum; semicelluhv irre- 
gulariter cuneata’, dorso rotundato-pinnata*, pinnis G — 7 brevibus apice acuto-incisis; 
ventre incavatu* parte, superiore acuto-inflata* hasi rotundato-inflatie sub angulis 3 
mueronataj; angulis in processus productis, quiH|Uo processu convergenti curvato attc- 
nuato minute striato-dentato apicc trifido; membrana reliqua lievi; sinu bnnissimo. 
rotundato. A vcrtice visum triangularc; laterihus concavis; eentndi |>art« glabruin. 

Long. 46 — .>5, lat. 48 — 54, lat. isth. 8 f*. T. XVI, f. 9. 

104. S. recarratum, n. sp. S. minus, fere tain longum quain latum; semicelliilis fuaifor- 
mihus, dorso verrucatis. ventre paullo tumidis, angulis 3 in railiis brevibus diver- 
gentihus paullo recurvatis minute striato-dentutis apice truueatis 3 — 4 dcntatis pro- 
duetis; ccntmli parte frondis hevi; sinu brevissimo, rotundato. A vcrtice visum tri- 
angulare, latcribus incuri^atis, in parte>m dorsiilem vcrrucis triangulatim positis. 

Long. 20 — 2G, lat. 26 — 28, lat. isth. G, long, rad. 6 — 8 f*. T. XV’I, f. 10. 

Bengal, G. C. W.; East India, from f'trivularia fwtciailata, G. v. L. 

10b. S. ambiguniu, n. sp. S. parvuni, quarta parte longius quam latum; semieellulis late 
cuneatis, dorso elevato-truncatis minute crenatis granulatis (granulis in lineas sub- 
inarginales ordinatis); ventre tumidis; angulis 3 — 4, cum radiis rectis attenuatis fere 
parallelis brevibus minute dentatis apice 3 — 4-fidis armatis; membrana reliqua glabra; 
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mn« Iwevi rotiindato. A vertice visum 8 — d-gonum; centrali psrt« elevate, 8 — 4- 
gona, angulis rotundata. 

Ijong. 18 — 20, lat. 22 — 25, lat. isth. 6 — 7, long, rad, 7 f*. T. XVl, f. 18. 

106. 8. festirum, n. sp. S. minus, circ. l'/,-plo latiusquam longum; seinicellulis cuneatis; 
dorso truncatis cronatis utroque latere prominentiis pinnato-emarginatis parvis 8 mar- 
ginalibus ornatis; ventre basi rotunde inflatis circulo mucronibus minutis munitis, 
supra sub-acute constrictis; sinu bievissimo, rotundato; angulis .8 in radios parallelos 
rectos paullo attenuates minute dentatos apice 3 — 4-fido8 productis. A basi visum 
triangularc, lateribus concavis, marginibus quasi ut in S. vestito Kalfs omatis. H. 
proboscideo (Bb£b.) Ancn. /. Javanica Nordst. (Alg. Nona. p. 11, t I, f. 19) pro- 
pius — nonne forma alia? 

Long. 20, lat. 82, lat. isth. 6, long. proc. 8.s yu. T. XVI, f. 31. 

I think that the Javanese form of Nordst. 1. c. and this one inie'ht pofribly be 
united as S. Javanicumf 

107* 8. traehjrdermam, n. sp. S. parvum, fere tarn longum quam latum; semicellulis late 
cuneatis, dorso sinuate-undatis, ventre plus minus sinuatis paullo inflatis; angulis in 
processura breve attenuatum scabrum dentatum apice truncatuin 3 — 4 raucronatum 
productis; in parte juxte isthmuin frons lasvis est; sinu brevissirao, aperto. \ vertice 
visum triangulare, lateribus medio leviter concavis, margine scabris. 

Long. 26—30, lat. 28—34, lat. isth. 7—9 p. T. XVl, f. 23. 

F. minor; dorso valdc sinuatmn. 

Long, et lat. 23, lat. isth. 6 /*. T. XVl, f. 47. 

108. 8. oplmnmy n. sp. S. submediocre, fere tam longum quam latum; semicellulie cu- 
neatee, dorso emarginato-pinnatae truncatae, ventre sinuatae glabrae; angulis 3 in radios 
extensis; radiis crassis rectis brevibus attenuatis fere parallelis margine sinuatis valde 
striate dentatis apice truncatis 3-4 inucronatis; sinu brcvissimo, cuneate. A vertice 
visurn triangulare, lateribus vel planis vel paullo incavatis, rnedio pinnis triangulatim 
dispositis ornatum. 

Long. 33, lat. 35, lat. isth. 9 M- T. XVl, f. 35. 

169 . 8. mntebile, n. sp. S. parvum, quinta parte latius quam longum; semicellulis late 
cuneatis, dorso truncatis aculeatis, ventre inflatis sinuatis; centrali parte frondis lapvi; 
angulis 5 — 7 in radios paralleles vel paullo convergentes productis; sinu brevi, rotun- 
dato. Radii recti, striate dentati attenuati apice truncati 3 — 4 iimcronati. A vertice 
Visum stellatuin, 5 — 7-gonam, angulis interne rotundatis, medio acnleis parvis (2 
qunmque angulum appositis) circulatim ordinatis instructum. 

Long. 28. lat. 34, lat. isth, 8.1, long. proc. 8 — 9 f*. T. XVl, f. 42 (a is slightly 
oblique). 

110. 8. eonleum, n. sp. S. sub-mediocre, octa parte longius quam latum, semicellulis 
reverso-triangularibus, dorso sub-acute conicis, dorsum versus leniter incurvatis; ventre 
expansis basi valde latis; seroicellulee indistincte 3-lobulatse; angulis 2 — 8 donvergen- 
tibus conicis aculeis parvis singulis inastructis, finibus basaliter poutis; metnbrana 
glabra; sinu profundo, acute, extrorsura parum constricte. A vertice visum 2 — 3- 
K. St. Vet. Akaa. Htnai. Bana 35. N;o 5. 17 



130 


Vf. R. TI'HNKK, PHRRII-WATKR ALOAC or KAMT INOIA. 


^nniiin; t'oniin vlliptica u|>i('il>iis aciifis: f. 3-gona trinngiilari lAterihiift inodio 

Ictiiter uunraviH apiuMii versus puiillo iiiHiitis, apict* a<‘iite rotiiiidati!*. 

Long. 2H- 30, lat. 24 — 20, lat. iath. 6 ft. '1'. XVI, f. 3H (al««> in Walmcii .Mscr. 
No. 1H3). 

111. 8. ignotiiin, n. sp. A bn^i visutii ovale lateninia medio paullo cotnpresaia, apicihiis 
semicii'<'u)ai'ibii«. Semicellulft (ut mild visa est) procesSubna parvis brevibns (3 — 3.5 f* 
loiigis) tiibidiiormihiis .apice I'lireatis basi iiierassati.s in .serii's fransver.s:des oi'diiiatis 
ornnta; apml ftutiinim promiiieiitiis mimitis emurginntis sparsis miiidta. 

4-nt. .30, n-ass. ly. lat. istli. H.s ft. T. XVI, f. ,30. 

It is very iimismil tt) dfserilx* a form from n basal qr vertical view only, but 
as this form is .so peculiar I have made it an exception. In this I follow the ex- 
ample of the great tnnKNBKKo; cfr. bis t. IV, f. 21 — 23 in Verbr. Amer. 1K43. 

112. S. breTispiniiiii Uukb. (in MKjOiii. Synops. nomen solnm! p. 229, 1840; in Kai.ks Br. 
Desm. p. 121, t. XX.XlV, f. 7, 1848). Forma, semiccilnlis altioribns <pium in forma 
fypica; Boi.dt (.8ibir. (’loropli. p. 113, t. V, f. 30, 188.^)) — f. Boldtli, Nob., n. f. 

Long. 38 — 40, lat. 34 — 37, lat. isth. 18 — 22 ft. T. XVI, f. 4.'). 

rids agre(!S very closely, though a little broader, with the Siberian form of Boi.dt. 

113. S. aiigulare, ii. sp. S. snbmediocre; eirc. tarn longnin qnam latum; seinicellnlis late 
hexagonis, dorso fen* plaiiis, lateribns uni- et fere reet-angulatis; angulis externis 4 
acnto-mncronatis, ipioipie angulo mueronibns 4 luunito; membrana glabra; sinii uperto, 
fere rectangnlo. .A verticc visum (M-tagonnin, ut 4-gonuili emu angulis ca'sis; lateri- 
bus et angulis paullo iucavatis, angulis 8 inueronati.s. S. tfuadranyulari Bhkb. 
proximum. 

J.ong. 30, lat. 28, lat. isth. 13 ft. T. XIV, f. 17. 

This is rather larger than S. ijttudran^ulare Bhkb. (in Kai.fs Br. Desm. t. XXII, 
f. 7; t. XXXIV , f. 11), and differs therefrom in tlie sides being angled and not 
vertieal. 

11^. N. iiodlferum, n. S|). S. snbmediocre, eire. I'/t-plo latius quam longuin; sendcellulis 
irregulariter peiitagoids, dorso convexis, ventre aiigulato-inflatis (sub angulis aculeos 
parvos 3 gerentibus); angulis tribus paullo ‘constrictis et externe paullo divergentibus 
uodulatis vel rotiinde capitatis, quoque capitulo cum 3 — 4 iiculeis acutis ourvatis bre- 
vilnis ornato; membrana glabra; sinu apertissimo, cuneato-rotundato. A vcrtice vi- 
sum triangulare, lateribns convexis, apicibns capitatis, sub-apicibus paullo constrictis. 

Long. .33, lat. 30—37, lat. isth. 7 ft. T. XIV, f. 20 (also in VVallicii Mscr. 
No. 241). 

Kaneegunge, 23 Nov. 183,'); (I. C. W. 

C’fr. also No. 1 1 (5. 

1I&. S. ungiiiferiim, n. sp. S. mediocre, fere dnplo longins quam latum; semicellulis 
ouneato-qnadraticis; dorso fissis trilobatis, lobis triangulatis apicibns aculeis parvis 
erectis instructis; lateribns vel rotundato-expansis vel fere planis; membrana Irevi; 
simi i»lns minus aperto rotundato. A verticc visum triangulare, angulis late rotun- 
datis, lateribns paullo inenrvatis. 
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Long. 42 — 62, lat. 24 — 28, lat. isth. 14, long. acul. 2 — 2.s ft. T. XV, f. 18 
(also in Wallich Mscr. No. 265, f. 1). 

Forma major. Majus, elongatum, paullulum constrictum sinu nullo; aculeis paullo 
convergentibus. 

Long. c. acul. 72 — 76, lat.'SS — 35, lat. isth. 20 — 22, long. acul. 5 — 6 u. T. 

XV, f. 19. 

Ofr No. 117. 

116. 8. exlmiom, n. sp. S. mediocre, quinta parte latius quam longuin; semiccllulis sub- 
fusiformibus, dorso leniter oonvexis, ventre e basi regulariter inflatis; angulis 3 paullo 
contractu externc rotundate capitatis; capitulis 4 — 5 mucronatis, mucronibus oppositU; 
scraicellulse sub angulis prominentiis plus minus brevibus trifidis instructae; et apud 
suturam prominentiis minoribus etiam trifidis omatae; membrana reliqua glabra; sinu 
valde aperto rotundato. A vertice visum triangulare, central] ])arte convexum; an- 
gulU capitatis et apices versus constrictum. 

Long. 42, lat. 52, lat. isth. ll.s, long. mucr. l.s it. T. XVII, f. 6 (after Wal- 
LiCH Mscr. No. 239). 

This species is decidedly unique, but nearest to S. nodiferum, No. 114. 

117. 8. inerme, n. sp. S. submcdiocre; circ. longius quam latuip; semicellulU 

incurvo-cuneatis, dorso incavatis, latere inflato-curvatis ; semicellulac trilobatae, lobis 
erectis attenuatis triangularibus latere curvatis apice acuto-rotundatis inermibus; medio 
frondis raodice constrictum; sinu nullo vel indistincto. A vertice visum triangulare, 
lateribus incurvatis, angulis sub-acute rotundatis. S unguifero No. 115 propius. 

Long. 42, lat. 26, lat. isth. 17 /U. T. XVII, f. 8 (also in VValmch Mscr. No. 
265, f. 3). 

This is much like the plant No. 115 without spines, but beyond this dift’erenoe 
the apices of the lobes are rounder and not so ac]ite. Probably nearest to S. corni- 
culaturn Lundell (Desm. Suec. p. 57, t. Ill, f. 23) from which it differs mostly in 
being sub-lobate. 

118. 8. Lnndellii, n. sp. S. mediocre, paullo latius quuni longum; semicellulis trapezicis, 
dorso rotundatis, ventre irregulariter tumidis externe expansis; sinu brevi acuto; cen- 
trali parte frondis Itevi. Angulis 3 — 4, radiis brevis rectis paullo attenuatis fere ho- 
rizontalibus superticie striato-rugosis apice truncato-rotundatis productis. A vertice 
visum 3 — 4-gonum; centrali parte rotunde 3 — 4-gona glabra. 

Long. 36 — 45, lat. 42 — 46 c. rad.; lat. isth. 12, long. rad. circ. 7 ft. T, 

XVI, f. 15. 

To the author of the »l)e Dcsmidiaceis . . . Suec.* I dedicate this little member 
of a family upon which he has so well written. (To the chance perusal of Dr. Lun- 
dell’s memoir, in which the excellence of the descriptions is but equalled by the 
elegance of the Latin, I owe my commencement of Desmid-study. W. B. T.). 

119. 8. Maskellii, n. sp. S. mediocre, quarta parte longius quani latum, modice constric- 
tum; semicellulis cuneato-tr.-ipezicis, dorso leniter convexis, ventre expando-tumidis; 
sinu nullo; membrana dense et minute granulata. Semicellulee trilobatse, angulis in 
lobis attenuatis vel brachiis crassis sub-erectis divergentibus apice paullo incurvis pro- 
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ductis. A verticc visum triangulare, Ist«ribu« convexis vul concavis alternantibiis, 
angulis controversis. 

Long. 41—44, lut. 31—35, lat. isth. 12—14 ft. T. XVI, f. 21. 

To this species I give the name of ray inendly correspondent Mr. W. M. Maskei.!.. 
of Christchurch, N. Z. 

120. S. iotanum, Wolle (Desm. U. S. A., p. 137, t. LI, f. 5 — 7, 1884) f. paatagaBa, n. f. 

Long. 18, lat. (c. proc.) 20, lat. isth. 5, long. proc. 5 — 6 T. XXII, f. 12. 

Northern India. 

131. 8. earato4aa, n. sp. S. minus, tain longuiu quara latuni;^ quadraticum; seinicelluhc 
8ub-quadrat«B, late^ibus et apice modice conrexse; angulis inferioribus unicomutis, an- 
gulis superioribus bifidis, et introrsum spina curvata sub-erecta nounitia; apinis vcl 
cornubus processu conica apud basin instructis; cornubus apicalibns recta basalibus 
convergcntibus. dispositis; raerabrana glabra?; sinu cuneato, interne roiundato. A 
vertice visum 4-angulare; angulis bifidU patentibus, cornua d|vergentibu8, spinA unica 
transcendente. Mass* chlorophyllacea radiata, angulos versus bifida. 

Long, et lat. (corn, incl.) 16 — 19, lat. isth. 5 — 7 (i. T. XIV, f. 28, ab (after 
Wallich Mscr. No. 225). 

193. 8. SebaW! Reinsch (In Act. Senck. vol. VI, p. 138, t. XXIV, 1.) 1, 1866) var. ft Or - 
natum Nobdst. (Norg. Desm. p. 34, f. 15, 1873). 

I.iong. 72, lat. 81 

A small minor form, but perfect in outline. 

East Bengal, from Utricnlaria /lexuosa, comm. G. von L. 

123. 8. longispianm (Bail.) Ahcheb (in Prit. Inf. p. 743, 1861; cfr synon. sub No. 34). 

Long. cell. 92, lat. 67, long. spin. 44 /u. 

A jieculiarity of the Indian form was that the spines were jierfcctly straight, 
though normally divergent; one specimen only seen. 

Himalayas, from Utriculana siellari'*, comm. G. von L. 

T.’XXIll, f. 12. 

Cfr remarks sub No. 34. 


The genus Staurastrum, being very polymorphic, ntquires a considei’able number of 


sub-genera to deal with its forms. 

A. Nchizastruni (agtTm, scindo; oargoy, stella) Forme Furcate. 

Typ. sp. St. longispinum, bidentatum, bifidum, forficula- 

tum, Brasiliense. 

B. Trochsstrum (rpojfos, rota; &c.) » Kotitbrines. 

Typ. sp. St. rotula, margaritaceum, coronulatum. 

(\ Hoplastrum (dn^a, arma; &c.) » Annate. 

Tyi>. sp. St. arctiscon, leptacanthum, sexangulare. 

1). Cyptastruai (xvmocu) arcuo; &c.) » Arcaato. 

'I'yp. sp. St. araehne, cerastes. 

E. Cepbalastrum (xcyioilc, capitulum; &u.) > Capituiiferse. 

'I'yp. sp. St. bacillare, globulatum. 
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V. 


(i. 


H. 

I. 

. 1 . 

K. 


I.. 


M. 

N. 


HeetBNtruni (i’xmotg, extciitiu; Ac.) 

Tyi*. H|». St. leptoderiiiuiii, coriiiculatuin. 

CjrliHdrlMtram (xviixdpoe, cylindruv; Ac.) 

lyp. Bp. St. ainceiiuiii, Meriani, pileulatuni. 

UlyptaBtrum {yXvnxos, scuIptilU; Ac.) 

Typ. Bp. St. crenatum, MaainenBe. 

BraehlaBtruai (Upaxuux, hrachiutu; Ac.) 

'I'yp. ap. St. loptotdaduiii, gi*allatoriuiii. 

RatidiBHtrnm corrugo; Ac.) 

Typ. sp. St. spungioBUiu, rhabdophoruiu. 

HaphidlaHtniB (pa^ie, acus; Ac.) 

Typ. ap. St ccliinatuni, tcliferum, geininatuiii. 

AcaatliaMtram {oxuvSa, spina; Ac.) 

I'yp. sp. St. aristiferutn, dcjectum, megacanthuni. 

Sphairiehaatram {atfmpixos, globosus; Ac.) 

Typ. sp. St. urbiculare, rugulosuin, lanceolatum, pachy 
rliynchum. 

Odontastrum {(UdoxTwtos, dciitatus; Ac.) 

Typ. sp. St. iiculeatuin, iiiegalonotum, controversum. 


ForiniB Sub-producta*. 

* ('ylindriforines. 

» Sculptilea. 

i Bracbiatffi. 

> Kugusa'. 

» Aciculifera*. 

» IJnispiimliferu!. 

f Noii-productcu, plus 
minus globoBtc. 

» Dontatw. 


(icn. 20. Arthrodesmus, Ehrb. 

(infus. |>. 149, IH.'IH, mut. rhur.; Kalfs, char, eraend. Br. Deam. p. 117, 1848; Arcmf.r in Infus. 

p. 7.96, 1861). 

1. A. subulatus, KOtz. (Spec. Alg. p. 176, 1849; Euastrum No. 12, Bailey Araer. Baciil. 
p. 296, t. 1, f. 12, 1841; Arthrodesmm quadricaudatus ex part. Ehrb. Verbr. Amer. 

р. 46, 1843). Forma;; 

I). forma media -- fig. cit. Bail, (cfr Nordst. Desm. Bras. p. 232). 

Long. 32, lat. s. ac. 37, c. acul. 63; lat. isth. 8, long. acul. 13 — 14 /*; seinicel- 
lulis basi magis inflatis. T. XI, f. 37 (A. incus v. Ainericanus Turner Micr. J. p. 
937, t. XVI, f. 17). 

Long. 26, lat. s. ac. 30, c. ac. 62; lat. isth. 8, long. acul. 16 ft. T. XI, f. 36. 
» 32, » » 30, » 63; » 7, » » 16.5 /u. T. XII, f. 4. 

с. forma minor. KCxz. I. c. (Arth. convergens d subulatus Rabh. FI. Eur. Alg. Ill, p. 
227; Nordst. I. c.). 

Long. 18, 1. 8. ac. 20, c. ac. 39; lat isth. 5, crass. 7.6, 1. acul. 9.5 T. 
XI, f. 39. 

Hab. b. Bengal, common; c. Northern India. 

2. A. IncurTOB, n. sp.? A. minor, fere circularis; sino acuto, sub-ciuieato; mombrana la;vi; 
semicellulis ovatis, e sinu rotundatis, angulis basalibus acuto-rotundatis spinula singula 
])arvu convergente posita instructis. A vertice viaus ellipticus. 

Long. 27, lat. s. acul. 26, c. ac. 30; lat. isth. 12, crass. 14, long. ac. 2 ft. 
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Nonne Utauraslrum Dickiei Kalfb lurina 2-goiia? T. XI, f. 28. 

3. A. niMr, n. sp. A pai'vus, bi-uvalis; sinu profundo acutu exterrie vulde aiiipliato; 
inciobrana glabra; semicellulU ovalibus utroque latere media apinula brovi acuta liori- 
Kontaliter poeita inunitis. A vertice visum ovalis apicibus |>aullo acuto-rutundatis. 

Long. 21, lat. s. sp. 20, c. sp. 24, lat. isth. 5, crass. 10, 1. sp. 2 ft. T. XI, f. 2!). 

4. A. crispos, n. sp. A. major, sub-quadrat icus; semicullulis cuneatis, dorsu truncatis vol 
loniter incurvatis, e basi supernc inflatis; valdo-xornutis; c-ornubus aiigulis su|>erioribus 
positis, crassis attenuatis invurvu-rccurvatis apicc sub-acutis; sinu brt^vi nUundato; luciii- 
braua glabra. A basi visus couipresso-ovalis, lateribus fere plaiiis. 

Long. 48. lat. s. corn. 44 — 48, c. corn. 90 — 94; lat. isth. L); crass. 22; long- 
corn. 22—26 M. T. XI, f. 30. 

0 . A. hiatus, II. sp. A. mediocris, late ovalis, inagis c'onstrictiis, sinu cuneato-trianguiHri 
valde aperto; semicellulis dolabriformibus externe rotundatis e Imsi divergentibus 111 : 11 '- 
gine rcctis vcl paullo ainuatis; meutbrana glabra. Angulis liitcralibus aciileis brevis 
acutis rectis 4 instructis, deorsuin positis. A vcrticc visum cllipticus apicibus sub- 
acutis. Forrase: 
f. major. 

I.ong. 37, lat. s. ac. 44 — 46, c. ac. f)0 — .')(>; lat. i.stli. 8 — 9; long. acul. 3 — 6 M- 
T. XI, f. 40; XII, f. 1, c. semic. juv. 

f. minor. 

Long. 28, lit. s. ac. 32, c. ac. 36; lat. isth. 10, long. ac. 1.7^ — 'If*. T. XI,f. 34.' 

Is it possible that f. 28 is a rotund and cum|>res8ed form of this? 

6. A. convergens, Ehk. (Inf. p. 152, t. X, f. 18, 1838; Uassau. Br. Fr. Alg. p. 857, t. 
85, f. 9; Stauratitruin emver^ens Mengh. Synops. p. 228; Rales in Annals N. H. v. 
XV, p. 158, t. XII, f. 1; Euastruiii cmwergena, Kfxz. I’hyc. Germ. p. 136). Foriiue; 
a typiea. 

Ijong. 38 — 48, lat. s. acul. 40 — 44, c. acul. 50 — 64, lat. isth. 13 — 15, croas. 21 
— 23, 1. ac. 6 — 12 f*. Zygospora ovalis, niembrana crassa glabra, diain. 54 X 44 f*, 

r:. 0. W. 1855! T. XII, f. 3, sec. G. C. W.; XI, f. 42. 

Bengal, G. C. W.; East Bengal, cx Utricukria flexuosH, G. von L. 
fi enrta. F. curta, compacta, spinulis brevioribus. 

Long. 35 — 42, lat. s. ac. 34 — 40, c. ac. 48 — 53; lat. isth. 13, crass. 20 — 21; 
long. ac. 4 — 5 f*. T.. XI, f. 32 (a after G. G. W. Mscr. No. 172). 

y minor. 

Long. 33 , lat. sill. ac. 36, c. ac. 54; lat. isth. 9, crass. 16, long. spin. 0 f*. T. 
XI, f. 41. 

The Zygospore of this 8|>ecies, iirst figured by Glevk (in LL'Ni>KL.t. llesm. Suec. 

t. Ill, f. 22], was noted by WauJCII in India, 1855. In t. XI, f. 32 a, is a faommile 

from Wallioii showing the >8wsjnning of the granules*, he says the chlorophyll-mass 
»shrunk up to about Vi of its original bulk, occupying the centre of segment, whilst 
the motile granules vere collected into 2 cells (intra-cellular sjiaces) one on each side of 
the endochrome. They arc at this stage evidently contained in distinct capsaloB, two 
in each segment; the endochrome (in the centre) having its distinct envelope*. This 
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(>lw<?rvHtion of Waij.ich ia very intereating as to the possible existence of ^awarm cap- 
sules*, each with a membranous investment. 1 have often seen the phenomenon 
myself, but the gmnulcs always appeared to me to he free within the seinicell. 

[Sernic. cum paraeita (endophyte?). T. Xll, f. 12, after G. C. W. Mscr. No. 171. 
Wam.icii says that when thus attacked the endochroine collapses as at a; »a number 
of vibratilc granules (b) of a browni.sh colour being retained between it *snd the (‘Tid 
of th<‘ segment. From the other extremity of the endochrorae-merabrane arises a tube, 
which ex{)ands in diameter until it reaches the cell-wall, and it theti contracts into 
a narrow neck (c), passes through the wall, and finally again expands . . . and extends 
outwards. Have observed this phenomenon in many species,* G. C. W. Might not 
this be a formation analogoitx to that in Archer’s observation on* Zoospores in Destii. 
(N. H. Soc. Trans. Dubl, t. I, f. 1 — 4, I860)? My own opinion being that what Archer 
saw were really the tubes of an Endophyte, and not due to a Desraidian effort to 
pnjduce zoospores! Probabl}’ something allied to Olpidiurn Al. Braun. Cfr Braun, 
[/her (’hytruUum, &c,,, 1855; idem, ,Vlg. Unicell, 1855; Cienkowsky, Kennt. de Mo- 
naJen, 1865; Cornu, Bull. Soc. Bot. de France, T. XIX, 1872; Sorokink, Ueb. Wasftei- 
pihe, Bot. Zeit. 1874; idem, iSiphomy rites, Bull. S. Nat. de Kazan, 1874; idem, Chy- 
triiJiarees, 1883; Beinsch, Feb. Saproleyvien, Parasiteii, t. XVII, f. 11 — 12, 1885; also 
Botivr, Sibir. Chloroph. t. V, f. 18, in which X. antilopaeum, with a similar parasite, 
is depicted; and Archer in Dubl. Club. Proc. in Q. I. Mic. Sci. p. 199, 1869], 

7. A. earvatus, n. sp. A mediocris, habitu A. eonveryenti consimilis, sed semicellulis sub- 
cuneatis non ovalibus; aculeis longioribus et validioribus quam in specie comparata, 
curvo-recurvatis (non convergentibus) horizontaliter jwsitis, et sinu latiore valde aperto, 
differt. A vcrtice visus elongato- vel compresso-ellipticus. Zygospora sphierica, laevi. 

a. Forma typica. Long. 34 — 40, hit. s. acul. 34 — 40, c. acul. 51 — 60; lat. isth. 10 
— 13, crass. 15 — 17, long. acul. 13 — 18 /u. T. XI, f. 33, XII, f. 2 (also Wai.mch 
M scr. 173 A.). 

Zygospore diam. 29 p, T. XII, f. 11, after Wai.i.ich, No. 179. 

b. Forma mi^or. Major, Semicellulis cuneatis, cornubus longis crassis. 

Long. 44, lat. s. acul. 42, c. at*. 84, lat. isth 12, cra.s8. 19, long, acul. 22 p. 
T. XI, f. 35; XII, f. 8. 

Very frequent in Wau.ich’s Bengal collection of 1855. 

['1'. Xll, f, 7, represents ordinary vegetative cell-division; f. 13 X 550 represents 
a Desmidian curiosity, G. C, W. says, »the two new and smaller segment* placed 
externally to the old ones.* f need not quote my friend further, as I think his view 
is eiToneons, my own idea being that two new and larger segments (in fact »forma 
major*!) were developing from two old semicells of normal siie — this theory may 
possibly account for the appearance of large forms, not at all different except in size. 
T. XII, f. 15 X 550 represents »twc recently separated fronds exhibiting the sustaining 
and still uninterrupted cell-membrane* (raucous investment). G. G, W, sub. No. 178. 
Mscr. These 3 figures are after Wallich,] 

8. A. Indicns, n. sp. A. sub-magnus, s. ac. fere tam longua qnani latus; semicellulis tri- 
augularibus vel late cuneatis, dorso paullo rotundatis vel leniter incurvatis, basi pamm 
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inflatis supenic valde diUtatis; aculeis magnis Ivniter convergent ihuH apicem v(>nni.H 
recurvatia; membrana glabra; ainn parvo aub-iicuto vel vi\ diatincto. .\ bnai viaiia 
acute ellipticua. 

Long. 89, lat. a. acal. 86, c. acul. 76, 1st. iatb. 9 — 10, crasa. l'>, long, aciil. 20 
fi. T. XII, f. 10. 

b. Forma minor. Fere ut supra sed minor, apud sutiiram purva inciaura instrucOi. 

Ijonj^. 23, lat. a. so. 28, o. acnl. 86, lat. iath. 6 — 6, long. acul. 18 ft. Fide (!. 
C. W. Macr. No. 178 B. 

9. A. Oangensla, n. sp. A. inagnus, deprcasna, a. ncul. quinta parte latiua quam longiia, 
aub-quadraticus; aemiccllulia late cuncatia, baai valde oontrartis aupcrne multo inflntia; 
(lorao irnneatia aiepe leniter incurvatia angulia rotiindatis; aouleis convcrgentibna apic<‘ 
reetm'atia non longia crasaia inatruetia; merabrana glabra? ainii valde aperto, euneato 
interne rotundato. A verlioe viaus longe ellipticua apice aciitua vel lanceolatus. 

Long. circ. 51, lat. a. ar. 60 — 62, c. ncul. 90 — 94, lat. iath. 15 — 16, rraas 28, 
I. acul. 15-16 ft. T. XII, f. 14; XI, f. .88. 

These two species (8 and 9) form connecting-links between the ovate forms, as 
.A. and the distinctly triangular ones, as A. trinugularls, Laokrii. 

10. A. lacua (Brkii.) Ha.sn. (Br. Fr. .Vlg. p. 857, t. 85, f. 10, 1845; Bai.i> Br. Team. p. 
118, t. XX, f. 4; CoKnuiriuin iunix. Bred, fide MEKCiii.; StattraHruui inrus, MRNnii. 
Synops. p. 228, 4840; I\ai.k.s in .Xnnala vol. XV, p. 158, t. XII, f. 2; lCua^»tnn» retu- 
.tnvi, KCtz. Phyc. Gerint p. 185, sec. Rai.ps; StaurtuitruM jmmlincuM, Hrinncii S|hic. 
.\lg. Fung. p. 123, t. XXIV, 0 II 1866?). Forma*; 

a. Forma Ralf.s f. 4 b. 

Long. 24, lat. s. ac. 16, c. acul. 28, lat. iath. 6, long. acul. fi ft. Fig. noatr. 6 a. 
1). Forma Ralks, f. 4 g. 

Long. 24, lat. a. nc. 20, c. acul. 88, lat. isth. 7, long. acul. 9 ft. Fig. noatr. 6 b. 
0 . Forma, Reixsch 1. c., f. 3, accedente, se.d paullo major. iForiiia Reinschii» Nob. 

Long. 15, lat. a. ao., 20, c. ac. 84, lat. iath. 8, long. acul. 7 ft. Fig. noatr. 6 c. 
T. XII, f. 6. 

All from Northern India. 

11. A. spleataa, n. ap. A submediocris; iiiagis latior cpiara longiu), ovalia; seinicelliilis 
ellipticis, apice et e baai asqualiter ccmvexis, lateribus in processus curvatos paullo cun- 
vcrgentes acutos pcoductis; membrans glabra; siuii pyriforini, interne aciito rotundato. 
A latere viaus biglobstiis; a vertice visus ac*uto-ellipticus. Corpora ainylacoa bins in 
quaque semicellula. 

Long. 30, lat. c. proc. 85 — 40, lat. iath. 10, crasa. 16, long. proc. 5 ft, sec. G. 
(,\ W. T. XIX, f. 12 X 400, after Wallich Macr. No. 177. 

12. A. phim«a, n. sp. A. minor; semicellulia cuiieatia, dorso incurvatia, latere e baai in- 
flatis medio paullo convexis, angulia auperiorihus protentia acutis aculeis parvis niu- 
nitis; membrana glabra; inciaura mediana rectangula interne rotiiiidata. In hsbitu 
generaii phimiformis, ex quo nomen- apecificum. A latere viaus anguato-ovalis centro 
paullo incavatus. 
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Long. 26. lat. 8- noul. 20, lat. infli. 6.5, l«mg. acul. .‘1—4 /*. T. XII, f. 9, nl’ter 
Wallich N(*. 192. f. 1. 

13. A. iiirATatUH, ii. ap. A. iiiiniinus; .•^cuiicelliihe clliptiro-t'iiitit'onncA, ilui-so rolumlalw. 

iipiro nitiiiuK* e l»a»i rutuiido-iiiflata!, angiiliH latcralilais aub-ariitia, iiiuoiitiiihiift 

brevibus 4 instnictis; iiicnibriina glabra; inciHnni inrdiaiia lata apcrta intariK* rotundata. 
A vertiee visiis ovalis, n|»i«'il)u.s aciitia. 

Long. 10, lat. 12, lat. iatb. 4, orasa. long, niucr. 0.5 fi. T. XI, f. 43. 

Nearest to A. /cw/z/Wmiw Ahchkh (Micr. J. Sci. p. 175, t. VI, f. 50 — 5.5, 1864), 
but. is a little larger and lias only 4 niiierua. noiu* being dorsal. I have always re- 
garded Arciikk's little Iri.sb plant (since found in Sweden, Norway. England &&.) as a 
Xanthiiliiim (teDUfasimuiii) on m-eount of its having two pairs of dorsal muoros. In 
the same way 1 would class Koi.irr's form (Sibr. Chlor. t. V, f. 16) its Xanih. hexa> 
gonum (Boldt) Nor., whilst I would retain Hoi.nr.s natue for the other form (f. 17), 
which in spite of its central inflation is in all other points uorreotly described as 
Artliit. hr.raifonus by its author. 

14. A. DiorsoSy n. ap. A. luinor, paiillo latior quant lungus; seniicellnlis indiatinete hcxn- 
gonis, dorso proteiitis sub-acute incisis, aiigulis basi rotundatis siiperioribua plus minus 
acuto-rotundatis; incisiira incdiana inagna rotiindata non profunda; ineiiibrana glabra; 
processuhus 4 crassis glabria rectis parallelis apice rotundatis lateralitcr poaitis. Ctir- 
piis atiiylaccum in tpiatpic seinicellulu singiiluni. A verticc viau.s medio late elliptious 
fere circularis. 

Long. 20, lat. 23, lat. iath. 6.5, long. j>roe. 6 p. T. XVI, f. 33 (inter Staurastra), 

This little form setuns very anomalous on account of the jtroccsaes Iteing ao 
thick and not attenuate, 'fhe nearest species is A. pavhyccrus L.\(;krh. (Ailier. Deani. 
Flor. p. 244, t. XXVII, f. 23) from which it differs in the incised apices anci the non- 
divergent-thicker arms, the vert. vi<’w is also broader in proportion. It is also like a 
small thick 2-aiigle<l form of S. fflobulatum, Bhkm. 

16, A. gibberalas, Joshua (on Desm., J. B<Jt. p. 33, t. 254, f. 6, 1H8.5; Burm. Desm. 
p. 644). 

Ijong. 30 — 35, lat. s. acul. 26 — 29, c. acul. 52 — 58, lat. isth. 9 — 11, long. acul. 
12—14 M. T. XII, f. 5. 

Central India. 

I do not think the genus Arthrodesmus <’an he more conveniently divided than 
by following the suggestions of Akciif.r, in Prit. Inf. pp. 736 — 7, 1861; the sub- 
genera I propose are: 

A. Aplodeamns (AnZoos, simplex; itapo^, xineulum). .Vngulis lateralihus iiitegria. 

Typ. sp. Arth. e.ojivergcns, triangularis, suhiilatua, gihheruhia. 

B. SehlxodeaiQua seindu; &e.). .\ngulis lateralihus basis. 

Typ. sp. Arth. bifidus. 
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Gen. 21. Onychonema, Walmch. 

(Dt'srn. Reiijr. i»i Annals N. H. p. 194, 1800; XatUfudiastriun^ DfLP. Deim. Sub. Alp. p. 08, 1873). Filnmniita 
cornpressn, mnrfrinilius inoiso; liiteribus cellularum nut rotundatia vel serrntis; frondea profuode coustrictee, pro* 
ces.-'ubus vel rornubuB Bub'Capitutis diverfrontibua ulternatiro positia conjunciiie. G. C. W. emeod. 

1. 0. iinchintii^, Wali.ich (1. c. p. 19'», t. VIII, f. 7 — 11; Mscr. Nos. 40, 44, 4.5). 0. 
cclliilis a frontc visis (pmdrniigulAviUusi, profiuidc constriotis; sc'inicellnlis apice cornua 
2 oblique posita ferentibus, utru<|U(> latere uncinulis singulis iiicurvis pneditis; Huguli.s 
suporiorihus 2 — 3 dcMitato-serratis, rotundntis; apicilms ct lateribus punctatis; sinu pro- 
fuiulo 8ub-lineari extrorsuin nmpliato; centrali parte froiidis lievi. A latere visum bi- 
•rlobulatuin pnrum ct rotuiidate constrictuiii, cornubus divergentibus; a vertice visum 
clli]>ticurn apicihus noutuin, dorso liucis rectis 2 punctoruin (granuloruin?) ornatiim. 
Wallicii rcinarkH in Bciig. Dcsiu.; jTIic joints in this form a'^c somewhat more turgid 
than in SplnnuKOSina or Leuro>tnna (S/u>n<ii/hh«iHm), The constriction is so deep as 
to leave little more than a third of the entire breadth of the joint as a connecting 

isthmus. The segments are closely approximate. The cornua arc situated obliquely 

to each other, at the outer thirds of the lateral (apical) surfaces; they are cylindrical, 
half as long as the .segmeiit.s are broad, and slightly capitate. Between the cornua 
and the claw-like processes a row of minute teeth presents itself, whilst the median 
line of the segthents, on their outer aspei'ts, is lM)rdered by two rows of minute puncta. 
These are, however, rarely visibh*, except in sueh joints as happen to be empty. Tl«‘ 
whole of the cornua (as seen in the front view) placed on the same side of the median 
line and same extremity of the segments, overlap the adjoining joint in the same di- 
rection. The two .sets <»f cornua, therefore, as seen in this view, face in opposite 

directions, the upper in one, the lower in another. The.se cornua are not mere tulier- 
ciilar solid excrescences, as in Hp/inrozoaitta, but are formed by an extension of the 
cell-walls, .like the ringers of a glove, and are accordingly hollow for a certain distance, 
the tenacity of the rilainent being so far increased by their instrumentality that it is 
constantly seen to divide rather at tlie segments than at tho joints. 

In the young state, the uncinate processes are sometimes imperfectly develo- 
ped, and might induce the belief, that the form e.xhibiiiiig them in this state was a 
variety 

'I'lie marginal view (of the rilameiit) is linear, and faintly sinuate or inci8c<l, 
from the outline of the cornua being observable, and the constriction, which in this 
jispect is just discernible. In the end view, the alternating and divergent character 
of the cornua is very remarkable. The hist feature affords a close point of resem- 
blance, it may be observed, to the structure and apparent function of the obliquely 
arranged spines and cornua in some species of the genus Biddulphia* (Diatomaceu*): G. 
r. W. p. 19.5, 1. c. 

Long. IH — 20, lat. s. une. 24 — 30, lat. isth. .5.5 — 8, crass. 11 — 12.5, long. unc. 
3.5 — 4.5, long. corn. 15 — 7 /u, Wai.i.ich gives long. 20 — .30.8, lat. 30.5 — 51 ft (une. et 
corn, includ.?). 

Forma tenuis n. f. 
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Long. 16, lat. a. unc. 18 — 19, lat. iath. 4 — 5, crasa. 10, long. unc. 1.7 — 2, Jong, 
corn. 5 u. T. XVII. a. f. 14; a,b VV. B. T. ad nat.; d,c, f, g. after Wallich Mscr. 
X 600; f. 16. 

Wau.icii in description in Deam. Beng. omits to mention the mucous invest 
raent of the filaments, but in Mscr. 44. 4.5 be has figured it; from his sketches I 
judge the diameter of the mucous coat at 54 — 60 n in front view. 

2. 0 . lave Nonusx. (Desm. Bras. p. 206, t. Ill, f 84, 1869; L.vciEini. Desm. Beng. p. 5, 
1888; IIeinscu Contrih. Alg. Fung. p. 9-8, t. XV, f. 4, 1875; iiphirro 2 osmo‘ scrrutiini 
Bail. Micr. Obs. p. 36, t. L f. 14, 1850; Wolle Desm. U. !S. A., p. 80, t. IV. f. 7, 
1884; Xanthidiastrum paradoxum Delp. Desm. Subalp. p. 68, t. Ill, f. 27 — 3.3, 1873). 

Long. 17 — 20, lat. s. unc. 22 — 25, lat. isth. 4.6- -7, long. unc. 3.5 — 4.5, long, 
corn. 6 — 7 ft. NuuimEnT 1. c. gives long. 16 — 19, lat. s. unc. 20.5 — 25, o. unc. 25 
— 46, diam. tubi mucosi 48 p-. 

{car fl iniira cant hum NoRDST. Alg. Noun. p. 3, 1880, non observatum). 

y niinaa, n. f. 

Long. 15—16, lat. s. unc. l9 — 20, lat. isth. 4—6, long. unc. 3 — 4, long. corn. 
5 — 6 p. 

Both from Lower Bengal. 

My specimens having been gatheml over 30 ycais ago, and kept in weak spirit, 
have lost all trace of the mucous tube. The dimensions ami figure of Heikscu 1. c. 
are incorrect, vide Nordst. in Hedwigia p. 67, 1876. In llurin. Desm. )). 635, Mr. 
Joshua records that he observed this with zygo.«|)orcs; 1 tru.'.t ho will kindly publish 
the figui'e of this conjugation, as it would he of much interest. 

3. 0. Nordatedtlsnani; Turner (On Desm. p. 934, t. XV, f. 3, 1885; Norust. Desm. 
Bornh. pp. 208, 213, 1888; Cooke Br. Desm. p. 6, t. 11, f. 7, 1887; 0. imnni- Tur- 
ner in litt. 1884; 0. jiliforme Roy and Bis.set, -lap. Desm. ]>. 242, 1886; Nokust. 
Alg. N. Z. p. 29, 1887; Spheerozosma filiforme Jacor.s. Desm. l)amnk. p. 212, Wittr. 
ct Nohd. Alg. Exs. No. 807; non Odontdla jiUformis Ehuu.). 

Long. 14 — 15, lat. circ. 18, lat. isth. 3 — 4, long. corn. 6 — 7, crass. 10 p. 
fi eompressniii, n. f. 

Cellulis fere tarn latis quara longis, minoribus. 

Long. 12 — 13, lat, = long., lath. isth. 2.o — 3, long. corn. 4 — 5 p. T. XVII, « 
f. 17 ab; f. 17 c 

Bengal; Northern India. 

In 1883 I made two gatherings upon Strcnsall Common, near York, Jingland 
which yielded a large number of species of Desmids. These I j)artly noted in tlie 
’Algae of Strensall Common’ (Naturalist, Dec. 1883). Part of tlie collection 1 sent to 
Mr. A. W. Wills, who in litt. said he had ODserved Spheerozosma jiliforme therein, 
to which I replied that I had not noticed any plant answering to Ehrenberg’s descrip- 
tion. When I submitted my specimens of 0. X^ordstedtianum to Mr. J. Roy, in July 
1886, he informed me that he had not previously observed that it was an Onyrhovema, 
but he felt sure that it was the same plant he had deemed to be Sphoe. jUlfonnr Eiir. 
This view is verified by inspection of No. 807 W. and N. .\lg. Exsice.. communicated 
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t(> l»y Mr. Kov, as tlierciii 1 have* st*!*!! r<‘lls <>t‘ this Drsniid the specimens 

weiv kiiiilly sent to im' by Dr. NomisTFOT. As I do not (onsider this ds Ehrkhkercs 
species I appetnl further notes under Sph»r<»2osnia No. 1). 

Th<‘ ^enu9 Onyehonoiiia falls naturally under two suh-^cnera: 

A. Prioiiema ( serra; tiluin). 

Filaments s(»rrate at th(‘ sides in front view. 

Typ. sp. 0. uncinJtKm, icare. 

B. Colponenia (^(oXnoUhjt;, siiiuosus; &r.). 

Filaments sinuate or ineiRO^sinuate in front view. 

Typ. sp. 0. Nordsiedtimium, 


Gen. 22. Sphaerozosma, Corda. 

(Almiiiiiirh ilr < 'arUluiil, p 207, 1 8a.‘» ; 0>lonttiia, cx pnrtp, Ehrb. Infub , ct Te^sararthnt Ehh. I c., |S3S, 

iinii Tff^arthrottni^ 'Fi nr. 1828: hthmuty Mknkoh. S\ih>|).s. px. p. p. 204, 1S40. nan Aoakimi, IsUnnostnt Km/. 
IMiyr, (term. p. 140, t\. p., IH45; /fc^ttnuhnm^ v\. p. Dhkm \I^. Fal. p. 05, 1835; ct in Ann.ils, p 

253. 1842; A>V/a>a><'Ai7ien, Rai.ks in .Iennkrh FI Tuiiiir. Wtills, p. 192, 1845, Tnli* Ralks: »Sp/iirro:ojitntt (n) 

It Aim. FI Kur AIjj. Hi, p. 148, 1808) 

1. S. vertebratuiii (Hukh.) Walks (lir. Posiii. p. (!.'>, t. VI, f. 1, 1H48; Walmch Bi-ng. 
Desm. p. 102; 6’. ehyonn Cohda, I. c. t. I\’, f’. .17, 18;l,'), t. IV, f. 30, 1840; Hass. 
Hr. Fv. Al". p. .’M8, t. 84, f. 1, 184.'); syn. plur. in auct. ut snpra). 

Viir. Iiidlcani, ti. v. F. sinu tna^no pins luinus cuncHto; sciuu'cllulis non nppro- 
xiiiiutis, emu i-stluiio distinoto. 

II. Furina soniirollulis snh-ovalibus lateribns rotiiii(lati.s. F. lata. 

l.ong. 15 — 17, lilt. 24, Int. isth. 8, cniss. 0 — 10 /u. T. XVII, f. 18ac(l; Wai.- 
Mcn Mscr. No. 63. 

b. Sc’inicellnlis late ollipticis liiteribus aente rotundatis. F. sub-aeuta. 

Long. 1 4, lat. 26, lat. i.stli. 6 — 7 f*. Fig. 18 b. 

»Thc deviations from the typical form of S. certebralmn which occur . . . ahun- 
dantly, although grtat as regardu size, arc not otherwise of sufficient cotiseipicnce to 
demand notice in this placo', G. (’. W. p. 192, 1. e. From this it seems evident that 
certain other plants hereafter mentioned were considered by Dr. W. as forms of this 
species, ulthongli tli(*y appear, as noted by iiim in his Mser. of 185.5, upon different 
drawings. 

2. S. excuvatnm, Ralk.s (Hr. Desm. p. 67, t. VI, f. 2, 1848; Svitisfovhilutn excavatuvi, 
Ralks in Jorincr FI. Tunhr. Wells, p. 192, 1845; Sphiei’ozoitina exenvata, Ralks in 
Annals v. XVI, p. 15. t. Ill, f. 8, 1845; Istkinosira excavata, KOtz. Spec. Alg. p. 
189, 1849). 

«. typlca, Ralks f. 2, 1. c. Long. 9 — 10, lat. 10, lat. constr. 6 /u. (Fig. e.) 

(t. iBBve. Rabh. FI. Fur. Alg. Ill, p. 149; Rabh. Alg. Fur. sub No. 1224 h. (Fig. d.) 
Long. 16, lat. 14 — 15, lat. isth. 6 fi\ Wallich Mscr. No. 60 (cum parasitis epi- 
phyticis!) »no granular protuberances on the joints, which are smooth*, G. C. W, 
y. granalata? Rabh. FI. Fur. Alg. 1. c.; Alg. Fur. sub No. 1338; granulis sparsis! 
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— — f. minor a. Long. 11 — 12, lat. 13 — 15, lat. conntr. 6 — 7, crass. 9 — 10 f*. 
(Kig. ah). 

— — f. niiyor h. I/ong. 19, lat. 14 — 15, lat. coiistr. 7 ft. (Fig. c). 

The form of tlie sinus is different, and the granules larger than in Y *** Ihia 
form = iS. eximuitum rar. d Wali.ich, Beng. Hesm. p. 192, t. VII, f. 17. T. XVII, 
f. 19. 

The form y granulata of Harii. is not the SphvB. pramdatum of Roy and Bisset 
(Jap. Desm. p. 242, t. 2H8, f. 17); hut it — S. .'ipinulosum? Wolle, Desm. U. S. A. 
p. 31 (non p. 159!), t. IV, f. 14. 

3. S. Wallichii, J.\(’ 0 »s. (Desm. Danmk. p. 211, 1875; Wolle Desm. U. S. A.? p. 30, 
t. IV, f. 15, angulis non grunulatisl; S. excavatum var. (i Wallich Desm. Beng. p. 
192, t. VII, f. 15). 

Long. 15 — 10, lat. Ifi — 17, lat. e(»n8tr. 6 — 7, crass. 8 f* tide Wallich Mscr. No. 
57, f. I. T. XVHI, f. 1, 13, after Wallich. 

»Lohc8 abruptly truncate, their truncate surfaces ffattened, with a minute tu- 
bercle at each angle, and four or more tubercles on each front view of the joints*. 
G. (.'. W. p. 192. I must observe tiiat in Wallich 1. c. »joint» — »frond» when he 
is describing filamentous forms. 

T. XVlIl, f. 12, ^separated joints allowing the figure of each joint in the fila- 
ment f. 1 more distinctly. As soon as the joints become independent (and old?) the 
form apfiears to become more raarketl and developed*, W'. Mscr. f. 4. 

(The >S. rertariffulare of Wolle 1. c. p. 31, t. XLIX, f. 9, except that the apices 
of tlie cells are a little concave, would seem to be but a large broad- form of the one 
he givc's, but doubtfully, as S. ]V<illielni; 1 hardly think the latter can be hereto 
referred). 

4. S. Indicum, n. sp. {S. excaratum rar. y Wallich Beng. Desm. p. 192, t. VII, f. 
16, I860). 

Long. 15 — 16, lat. 18 — 19, lat. constr. 5 — 6, crass. 8 — 9 ft. 

»Lobe8 broadly lanceolate, eon.strietion angular, extremities acute, w'ith one tu- 
bercle at their apices*, Wallich 1. c. p. 192. 

Long. 15 — 16, lat. 15 — 19, lat. constr. 5 — 6, cr. 8—8.5 ft, sec. Wallich Mscr. 
No. 59. T. XVllI, f. 2, after G. C. W. 

5. 8. Bengalense, n. sp. S. mediocre, paullo latius quara longuin; semicellulis reniformi- 
bus, lateribus obscure S-anguIatis margine ad angulos 3 — 4 granulis externe ct interne 
granulis sparsis ornatis, dorso fere planis, centrali parte frondis hwvi; sinu amplo ro- 
tundato extrorsum parurn constricto. Cellulai processubus parvis spha'ricis conjunct#. 
A latere visum clepsydriforme medio inodice coustrictum. 

Long. 14 — 16, lat. 16 — 18, lat. constr. 7 — 8, crass. 8 ft. T. XVIII, f. 5 (also 
in Wallich Mscr. No. 58), ab X 350, c X 700. 

6. 8. exiguam, n. sp. S. parvum, fere tam longum quam latum; semicellulis ovalibus, 
lateribus rotundatis, dorso fere planis; membrana glabra; sinu valde aperto rotundato; 
cellulis a latere clepsydriformibus compressis, medio parum constrictis; frondes pro- 
cessubus minimis (sphairicis?) conjunct#. - Habitu fere S. excavato consimilev 
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Long. 7 — 7.5, Int. = long., lat, oonstr. 3, (‘ntss. 4 /*. T. XVIII, f. 16. 

M,nch like a ainnil and smooth form of S. excavalum in front view, but in lat. v. 
it is seen to be less eonstrieted. 

7. iS. cosmarioideR, WalliCh (Mser. No. 49, c. icon.). S. magnum, fere diiplo latiiis quam 
longnm, in tnbo muroso (45 f* lat.) inelusum; seinieellulis longc ellipticis, angulia ro- 
tdndatis, dorso leniter eonvexis; membrana glabra; ineisiira inediana profunda ainpla 
interne rotundata. I’roeessus eonnectentes 2 (3?). Corpus amylaecum unicum in <[ua- 
qiie scinieellula. 

Long. 1.3— 1(5, lat. 24—26, lat. isth. S— 10, crass. 11—12 /4. T. X.XI, f. 1, 
after Wallioh 1. c. 

Dr. W. says, »Filament elongated, joints twice as broad as long or nearly so; 2-lobe<l, 
lobes frc(jucntly unequal! Constriction between lol)e8 or segments deep; ends of loltes 
roun«led; lobes oblong-linear. .Joints (fronds) connected together by short hyaline 
bands or glands, which are as long as broad, and about one- eighth of the diameter 
of the breadth of the lobes. Filament ]K>s8essing in some stages a mucous sheath, 
about half as broad as itself. The connecting processes arc very delicate, and api>ear 
to consist not of one piece, but of 2 or .3! hut with V» in. objective cannot s]>cak 
positively on this point. The double or triple nature of the connecting band would 
prove the affinity between this and my other new species Triijoiiema*? (Streptoiiema). 

Raneegunge, Nov. 1855; G. C. W. 

8. 8. vinculatam, n. sp. S. mediocre, fere I'/jj-plo latius quam longnm; seinieellulis sub- 
reniformibus paullo depressis, lateribus rotundatis, dorso' leniter eonvexis; membrana 
glabra; incisura inediana profunda arigusta lincari extrorsum ampliato. A verticc vi- 
sum ovale. Cellulai pulvinibus dnplicibus brevibus crassis conjunctic. 

Long. 11 — 1,3, lat. 16 — 17, lat. isth. 3.5 — 4 ft. T. XXli, f. 18. 

Northern India; J. S. le^t. 

S. ^filiformi Eiiu. jiroxima; nonne eadem species? Cellulis sejunctis non appositis. 
Vide species scq. 

9. 8. llliforrae (Khrr.) Ralks (Hr. Desm. p. 209; Cooke Br. Desin. p. 5, t. 11, f. 6; 
Lunoell Desm. Succ. p. 91; OJontella? filiformis li)HHB. Infus. p. 154; Meteorp. p. 12, 
t. I, f. 20; Tessararthra filiformis. Eiiub. Infus. t. X, f. 21; iSthmta jiliformis, Menegh. 
Synops. p. 205; hthmonra jiUformis, KCtz. Phyc. Germ. p. 141; Sp. Alg.' p. 188). 
S. mediocre, vix I'/j-plo latius ({uam longum; seinieellulis cllipticis paullo- depressis, 
dorso leniter eonvexis, lateribus rotundatis, apicibus processubus parvis sub-erectis 
parum divergentibus oblicpiiter jiositis (e quoipie apice duo) munitis; processubus inter 
frondes alternatim conjunctis. Frondes non apposita*, sejunctm; processus intervenientes 
foraminem quasi formantes. Membrana aut glabra vel in quaque semicellula ordinibus 
transversis 2 granulorum parvorura ornata; sinu aut fere sequali vel cuneato, amplo, 
interne rotundato. A vertice visum ovale; a latere biglobulatum, medio modice con- 
strictum. Filum in tubo mucoso inelusum. 

Lon^. 13 — 14, lat. 17 — 19. lat. isth. 5 — 6, 1. proc. 3, crass. 8 — 9 ft. T. XVII, 
f. 20, ab X 500; cd X 1000. 

Northern India; with the preceding. No. 8. 
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In 18K5 I made my Itiat gatlicriii)' at Strenaall, iK'fore the aestruction of the 
plare by draiimge (up to tlmt it waa a primaeval bog!), and intei' alia I found this 
form, which I noted. On comparing in I88() witli a form from Northern India I 
found it the same. Noticing also the form I have dest'ribed os S. viuculatuui, I w.-is 
in doubt as to wliich of these I should refer to S. filiformr, tiiis plant having, between 
the processes, the larg<‘r foramen or opening, as usually accepted for this Desiiiid, 
while the form of the cells theiiis<‘lves in the other are more lik«> Ehhknbekc's tigures 
loc. cit. I consulted AuaiKii's notes, he says, »lt is distingiiislied from S. rxeavatum 
by the elliptic form of the segments sepanit«‘d Ity an acute <‘onstrictioti and by its 
larger size; and from S. n-rti'hmtnm by the double, not single, processes connecting 
the Joints. It is smalhu* than the latter, and not so bright a green in colour- ; A. in 
Dubl. M. Club. Proe., Nov. 1868. But tin- little Onychoncma I described (O. Nord- 
stedtiavum) answers this description ec^ually well! WoLl.c.S description seems good, 
but unfortunately he docs not tigure the minute di’tai/s in his t. IV, f. 6, Desm. 
U. S. Amcr., giving the diameter os 12 — 18 f*. My English specimens were smaller 
than the Indian ones, lat. and long. 16 X 12 /u; l.rNDKLi, gives hit. — long., 11 — 12 
ft. Ehreniikrg's dimensi(»ns in Metcorp. I. c. (calculated a<-cording to Menf-ghini 'on 
measurement’ in Sull. Anim. Diat., 18.63) give long. lO.c while Kutzing records 
the length as 13.5 ft. I do imt regard the fact of the sinus Iwing more or less open, 
or the semicells ranging from oval to elliptic, as of great moment — these plants 
iHMiig so subject to such variation; what is reipiired is an authoritative criticism «>n the 
dorsal processes, and such valid criticism I cannot find! The la'st suggestion is that of 
Nohdstedt, (Desm. llornh. jtp. 208, 213, 1888), upon (.'ookk'.s figures in his Hr. Ihsm., 
t. II, f. 6, that a form. (i. <•. with ovate seinicells) »yet more i*eseinl>ling the figure 
of EiihkHREKo than that of Tuunek appears to have been discovered.* Of the Strensall 
specimeus (3) two were ‘•moOtb. and one minut«‘ly ami liiu'arly granulati*, in the ori- 
ginal drawing' the sinus is not so open ns in the Indian specimens figureil, but more 
so than in C<M»ke's icons I. c. H<twever, the. noti* uiider 5. vmiulaium supra, ami its 
figure, may be consiilered in connei'tion with this form; vide pjige 112. 

In 1887 NnRD.STEi)T'.s opinion was (Alg. N. Z. p. 2‘J) that my Oni/ftnm/'ina 
Nimhie.dtianum should be 0. jUiftyrim; (Eiik.) H. ami H. (.lap. Desm. p. 242); but i|i 
1888 he considered that the identity was an open (piestion, being doubtful thereon. 
I have therefor** kept the plants separate. 

10. S. sp. 

Dong. 11 — 12; crass. 7 — 8 f*. T. XVllI, f. 19. 

Fnibahly the side view of an unknown sp*‘cies. 

The Spluvi’ozosmata may be subdivhle*! by the (liffcrences in their lateral mar- 
gins, thus: 

A. Sphnrozosma (sensu Cordano). Lateral margins rounded or sub-angular. 

Typ. ap. S. v<*riel>ratum, filiforrne. 

B. Temnososma {ttfipto, seco; iwoftu, cingulum). I.ateral magins truncate, plane or 
incavate. 
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Typ. *p. 6. Wallichii. 

C. OxysosiBA {oSvg, acer; &c.). Lateral margins acute-angled. 
Typ. sp. S. Indicum, n. sp.; No. 4 supra. 


Gen. ‘2.3. Streptonema, WAU-ini. 

(Desm. Beng;. p. IOC, 18 C 0 ; THgonema^ Wallfcii Msrr. IHrift). Filii intcrriiptii, triiin^tilnrin, profiiticli* pinna 
tifidn; frondes profunde constrictre* vittift tribus cvlind metis'* byalinis p bnsi lohorntn fvinloiitibus of»njunctir. 

Seinicellulie profunda trilobate. G. W. 1 . c. 

1. Stp. trilobatam, Wallicii (1. c. DoRin. Beiifj. t. VIII, f. I — 6, 1K60; Tyujoiunna trilo- 
batum. Wall. Mscr. 39 — 4B, 1855). 

seloints very deeply constricted, furnished on their outer surfaces with 3 stout 
connectinjr hands, which unite with those from the adjacent joints. Se«![nicnts 3-lohed; 
bases of lobes parallel with the base of constriction.^ 

»This genus is allied to Spbeerozosina; but the structure of the connecting pro- 
(iesses is so unicpie as to leave no doubt of its distinct character. Si»en in the front 
view, under the inicro.sco|>e . . . the lobes are distorted to some extent, and the con- 
necting bands, in like manner, appear less direct than they ought to do.» 

»Thc constricted portion of the joints presents a short isthmus. The segments 
are accordingly not very closely appix)xi mated. Each lobe is inflated towards its free 
extremity. In the end view the joints are trirndiate; the central isthmus appearing 
as a circular cavity, from the margin of which the lobes arise at eijual distances, and 
t\w. tubercular bases of the (Connecting bands being placc^d midway lietween them.* 

»'rhc connecting processes or bands are marked by three transverse lines, at tlie 
central one of which the bands are somewhat thickemed. When the filament breaks 
up, the bands disunite at either of these lines; and, at first sight, it would apjiear as 
if each band were formed by the interposition of two short cylinder's attached to the 
projecting tubercle..s situated, as .already deseribcrl, at the base of each lobe.^ 

^Whilst the joints are undergoing division, the young segments are closely 
pressed together, and the rudiments of the connecting bands are to be seen in the form 
of minute flatteiurl processes, which gradually extend outwards as the two new joints 
become perfect and separate, and ultimately constitute the connecting bands.» 

y^The sporangium is formed by the conjugation of the joints of two distinct fila- 
ments, as described in DesmuHxim and ApUygounm — a sac-like vesicle l)eing pro- 
tuded from the base, of- the opposed joints, these vesicles by degrees (coalescing to form 
a cell, into which the endochroine is collected. Before the .sporangial mass is quite 
mature, the filament breaks up; but several of the sporangial sacs, with their parent- 
joints still attached, are constantly to be met with, plaetxl side by side, and probably 
retained near each other by a common mucous ('r»velo|H‘. The cells at this period are 
elliptical, their ends being produced somewhat, and coalescing with the now empty 
joints. At maturity, the old joints are cast off entirely, the cell closes, assumes a 
perfectly elliptical outline, and tlic Mpurutigium pri'sents itself in a guise similar to 
the matui'c detached Sporangia seen in some of the Zygnemacea^,^ Wallicii, Desm. 
Bong. pp. 196 — 7. No distinct mucous sheath! 
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Long. 24 — 28, lat. 44 — 54. lat. iath. 14—17, long. proc. 6 — 10 ft- Wai.i.K’II 
gives » 20’— 23, » 31 — 48, » k y , » » 5 — IO.m, Beng. Dosin. 

|). 197. 

T. XVIII, f. 18; ah fronds in f. v.. W. B. T. ad nat.; c, fronds in division 
X 500; d. basal view; e. apical view; f. conjng:ttion, sac formed; g, two empty fromls 
with sac and young zygospore; h (and d) fronds with psirasitic epiphytes; after Wal- 
UCH, X circ. 450. 

The zygospore is oval, when mature covered with a thick smooth (colourless?) 
membrane, its diameters are 36 X 28 f*. 

This genus, like Ancylovema Bekor. and Pagetophila Wittr., has the peculiarity 
of consisting as yet of one s|)ecies only. 

fWALi.iCH, p. 197, appends a note upon the epiphytes found by him, »The mu- 
cous matrix in which the s|)ccic8 of this genus are imbedd<>d often exhibits a nuinl>er 
of pin like l>odies, stuck, as it were, into every part of the joint — the heads, which 
are minute, oblong, granular, and of a rich green colour, l)eing directed outwards. 
These growths ap|)ear to l>e • epiphytical, and are seen also in the various forms of 
SphcBrotonnM and Letironema* {Spontlyloaitim). »Their minute size renders any exa- 
mination of their characters impossible. It may he ntentioned, however, that they are 
quite distinct from the delicate radiating lines fre«|uently met with in the mucous 
envelo|)e of the majority of the Desmidiacesp.® Cfr Archkr’h notes, in Proc. Dubl. 
Micr. Club, on Strise in Desmid-mucus, Ba(;illi in mucous investments of Algo;, and 
on >Headed Bacteria*; the tw'O Ititter in Q. Journ. M. Sci. rc8|)ectively of pp. 105 — 6, 
▼ol. XVI, 1876, and also pp. 237 — 240; the former in Annals N. H. ser. 5, vol. VII, 
p. 341, 1881. These little epiphytes have l)cen placc<l by floBi (Notarisia p. 384, 
1887) in a separate genus under the name of PetoniHln (sec. De Toxi. Sylloge Chlo- 
roph. p, 630, who refers to a memoir on the 8)ibjcct by Gobi in Scripta Bot. Horti 
Petrop. t. I. p, 1 — 18, tab. 1). Dk Tcini consiilers the genus as inclining towards 
Sciadium Ai,. Br.; he remarks, on P. hyalotherai Gobi, ’hue verisimiliter pertinent, 
monente cl. amico Oi Nordhtedt in litteris, forma? a cl. Wai.i.ich in Desm, of Bengal 
p. 273, t. VII, f. 5 descriptae et illnstrata? qute in nonnullis Deamidiarein Jiliformihus 
ex Bengalia indicate sunt.*] 


Gen. 24 . Desmidium, Agardh. 

(Syti. Alg. p. 15, 1824, sec. Wittrock, mut. char.; De Bary Conj. p. 76, 1858, Did^moprnnn Kiiri cxol.) 

I. D. SwartiH, Aoardh (Syst. Alg. p. 9, 1824, sec. Wittr.; Consp. Crit. Diat. p. 56, 
1880! IHatoma Swartzii Ao. in Svensk. Bot. vol. VII, t. 491, f. I — 3, 1812; Dec. 
Alg. No. VIII; Synops. Scand. p. 118, 1817; Disp. Alg. Suec. p. 34, 1812!) 

a. typiea. Apicibus seraicellularum totalitcr approximatis, in fila adpressis; »fi>rainina> 
nulla — ut in Rales Br. Desm. p. 60, t. IV, abed. 

Ung. 14—15, lat. 34—39 p; (long. 15.», lat. 36 ft G. G. W.) 

b. ailMr. Wallich Mscr. No. 56. 
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Parvum;- lateribus cullularuin acute divergeiite deiitatis, )>rofunde inciais; apicibus 
toraininatis, partibus exterioribua (c. pruceasiibiiM iiiuiiitis) tribiia conjunctia. 

lArti^r. 10—18, lat. 20 t». (J. C. W. I. c. 

c. Brebissoniil KCtz. (Spec. Alg. p. 190. 1849; 1). Stnii tzii Uhkh. Alg. Fal. t. II, see. 
KOtz.; Kiikr. Infus. t. X, f. 8!) Korina ad Inee ai'cedeiis. 

Long. 14—17, lat. 29—81, lat. up. 24—26 //. T. XIX, f. 7. 

1 he Itttti’i* exhibits an inrlinatiuii to the truncate form, but it is not so decided 
as ill Khreiiberg’s figure; efr \Vni,i.E, Desiir. U. S. A., t. II, f. I ; also Rabenhorst, 
Bacill. Sachsens, t. Ill, f. 41. 

Dr. Walmch evidently himself saw the typical (large) fumi foraminated, ns 
appears by his sketch of 7 Oct. 1855, which, as it was the first delineation of the 
true conjugation of D. Sivartzii, I have reproduced in facsimile. He says, ^showing 
how two filaments of DmnidiwH unite to form the broad ragged-looking sporangial 
filament. The sporangial cells are full of sndochrome, whilst the joints are empty or 
nearly so. • * e.xhibit the union of the opposing cells just taking place, the fusion 
Oec.uring by the contents lieing thrown out and meeting. The upper part exhibits the 
throwing-out of the cell-contents in the upper filament, without any reciprocal process 
occuring in the lower one, approximation in the cells not having as yet been suffi- 
ciently advanced*, G. C. W., Mscr. No. 77; T. XIX, f. 8. 

The copulation of D. Sicartsii was noted by the illustratious author of the spe- 
cies in t. 491, f. 3, Svensk. Hot.; and in the same year (1812) in Dbp. Alg. Suec. 
Ill, p. 34, he says »po8t copulationem ad utrumque marginem solutis*! It remained 
however for Waluch, in 1860, to describe the actual process: >The fikraents engaged 
are invariably placed parallel to each other, and although cells here and there appear 
to l)€ abortive, the entire number for which there are pairs gradually become fused 
together. . . . The process takes place in the following order. From the bast; of one 
of the coiistrictioiis a minute sac is protruded. As it extends in size, the ailjaceiif 
lobes are pushed widely asunder, the pro.xiinate angles become turgid, and the endo- 
chroine, whidi has liecoiiie condenB<.‘d at this point, is gradually poured into the sac. 
'1 he already conjugated cells are kept asunder by their enclosed sporangia, at a dis- 
tance nearly equal to the diameter of the filament. The, elongated sacs at first simply 
impinge upon each other. Shortly, however, they liceome incorporated, the interposed 
]iortion of double* cell-wall is alisorbed. the contents of the opposed joints coalesce, 
and form the large oblong or circular sporangial liodies whu*h we find occupying the 
enlaiged common cavities lietween the two conjugated filaments. Lastly, the sporangia 
remain for a time encysted as just described, but eventually the common cell-wall 
becomes either breken up or absorlied, the s^iorangium is invested with its own proper 
tunics, and. separating entirely from the parent filaments, it wanders forth on its own 
pi euHsr reu>roductive mission*, G. C. W., I^esrn. liemg. pp. 190, 191. 

Tfie. Tygospores, like the Euro|H;aii ones, are oval, and are 86 X 30 ft in their 
diameters. 

The tyf% form is to be met with both having and also wanting the oval fora- 
mina’ upon which alone the genus Aptogonum was founded hy Ralps for the conge- 
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iK'ric H|>ecie8 D. apiogonnm; both l> and c are normally ’foraminated’, iih also are the 
two succeding •pecies. In the end view, the aides of ]), Swartzh arc concave. 

Hab. a, I), c, Bengal; a, Northern India; also Khaaia, (i. vox L. 

2. D. Bengalienm, n. 8j>. {D. Swartzii var. Wai.moh I>esni. Beng. p|). 189, lUl, t. 

' VII, f. 2, 3, 1880; Mscr. No. 73, 1855). 

Hahitu fere />. Swartzii Aodh., eellulia 1 V^-plo latiorih'ua <juam longia, medio non 
profunde ineiaia; incisura mediana cuneate aperta interne rotnndata, raro euneata; api- 
cibus in medio incavatia (’forajiiinatia’) fasciia projicientibii.a truncatis; angulis latera- 
libus rotundatis mm angulatia nee dentatia; membrana glabra. A vertice visnm tri- 
angulare, lateribua medio diatincte convexis, apud angulos parum attenuatis, angulis 
i*otundatia. .Mcnaura* aunt: 

Long. 18 — 20, lat. 28, lat. apic. 15—16 ft- 



17 

, > 26, 

» 

12 


» 

19 

, » 27, 


14 



16 

, * 24, 


16 

p. 


T. XIX, f. 1 — 3 a, W. B. T. ad nat.; f. 3 b — after Wamjcii Mser. 1. <•. ; g. 
cell, cum parasit. endophyt.? after G. 0. W., deacr. abeat! 

The front view looks as though intermediate between D. Swartzii and D. apto- 
pontwi. It dififera from both in front view in its rounded sides which are not at all 
angular, and also from the latter in having the sinus of diverse shape; but in the 
end view the diversity is most apparent, whereas that of the two species cited shows 
decidedly concave sides, those of D. Ben^alicum are decidedly convex. With respect 
to the cuneiform apical processes, (the ‘cushions’ of Wallich,) they do not appear to 
me to exist in the youn^ cells, but when older the ’foramina’ appear between the 
fronds-, and with them the little processes come simultaneously. In specimens from 
Khasia these processes were very narrowly cuneate. 

Bengal, G. C. W. 1855; East India, from Utricularia fasciculata; Khasia, from 
Utric. ep. G. von L., 1889. 

3. D. aptofonain Breb. (Alg. Fal. p. 65, t. II, 1835! Menegh. Synops. p. 203, 1840; 
KOtz. Phyc. Germ. p. 141; Spec. Alg. p. 190; Odontella desmidium Ehk. Infus. p. 
158 pro p., t. XVI, f. 4, 1838; Aptoyonum desmidium, Ralfs B. Desm. p. 64, t. 
XXXII, f. 1, 1848; Bbeb. Liste, p. 119, 1856). 

Long. 15, lat. 26 after Wallich Mscr. No. 54 b. 

Although Wallich in Desm- Beng. has omitted this species, his sketches in 
Mscr. are unmistakeable. The sides protrude but little and the lateral anghs ait* 
nearly rounded; median incision small, acute; much like the Italian form represented 
by Dei.ponte {Aptoyonum desmidium Delp. Desm. Subalp. t. Ill, f. 1). As in the 
European plant the sides, in the vertical ciew, are concave. The plane form {/i Ehrcn- 
berqii Ktz. Sp. Alg. p. 190; Aptoyonum diayonum Delp 1. c., f. 6 — 10, has not been 
observed in India. 

Bengal, G. C. W.; East Bengal, from U. fasciculata, G. v. L. 

4. D. Batleyl (Ralfs) ITordst. (Alg. et char. p. 4, 1880; Alg. N. Z. p. 25, t. II, 1888; 
Aptoyonum Baileyi Ralfs Br. Desm. p. 208, t. XXXV, f. 1, 1848; Wallich Desm. 
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|i, 191, t. V'll, 1860). Following the example of 1 >b. Norustedt, in N. Z. 
Ig. p. 27, I thus niTange the fornis of this s|)ecies: 

ft. genuina Nori).st. Cellulaj luargine fere integra*, sub-recta;, stejMj erenulis 2 distan- 
tihus iniiiutissimis ornattr. Sponc late ellipticie. 

F. minor {Aptogomtm Baiteyi, Ralfs Bp. Desui. p. 208, t. XXXV, f. 1; Dexin. 
Bniii'gi WoLUE Desin. U. S. Arner. p. 27, t. II, 8, 9, 12?; Nohdst. 1. c. t. II, f. 4, 5). 
Long. 19 — 22, lat. 22 — 24 ft. 

Nut yet noted from India. 

*F, mgjor (Woixe) 1. c. f. 10, 11). Zygospore large, oval. 

Long. 30.5—35, lat. 36—44, zyg. diam. 36 X 22 T. XIX, f. 11 
B(‘ngal, in W.vluch's material. 

Tar. /L Bengalense Nordst. (1. c. p. 27; inclus.? D. tetraytmum Dem*. v. excavatum 
Sckaaw. Afgh. Alg. p. 247, ♦ V, f. 25; Apt. Baileyi Wallich Desm. Beng. ex p., 
t. VII, f. 7, 9?). Ceiiula; ine medio late excedente (crenis parvis?). Siwra; 

fere oireulares. 0. N., .1. c. 

Long. 20.5. lat. 23 G. C. W. 

» 18 , » 23, diam. zyg. 18.5 T. XIX, f, 10. 

coelatam (Kinciix.) Norikst. (Desmidiurn coelatum Kirch. Alg. Schles. p. 133, 1878; 
Aptoijomim sp. Walmch Mscr. No. 55, ex p.) 

a. (Vllulie iinii'gino medio irregulariter incavatte. 

F. trigonu, tumid at the sides and not constricted under the angles in vert, view; 
F. 4-gona in the same view with the sides a little incurved. Connecting processes 
circular in the Indian specinions. 

Java, Nokikst. Alg. Chav. ^). 4; Bengal, G. C. W. Long. 17 — 19, lat. 22 — 23 fj. 
In this form the centre is not distinctly incised, but rather incavate. 

b. Cellula; margine medio incisii*. 

F. Italica (Rac.) Norikst. 1. c. {Aptog. coelatum H var. .3-gonuTn a, Racib. Desm. 
Polon. p. 66; Apt. Baileyi, DECr. Desm. subalp. p. 62, t. Ill, f. 16 — 19). Cellula; 
a vertice Visas convexm vel lateribus subiuinidis. 

This seems to be an ordinary 3-angled form with incised sides, and it is hard 
to comprehend why Racibohski did not include the quadrangular form {Apt: tetea- 
gonum Delp. 1. c. p. 63, t. Ill, f. 20 — 23) also under his /. Italica. The diffe- 
rence is hardly sufficient to constitute a ’variety’! 

c. f, Polonlca, (Rac.) Nordst. 1. c. {Apt. coelatum B var. trig, b, f. Polonica Racib. 
1. c., t. 5 (XIV) f. 6. Celluhe a vertice visa; lateribus subconcavis. 

This is a very curious form, the concave sides being unique for this species, 
b and c not noted from India. 

andalatnm (Maskell) Norikst. 1. c. {Aptog. undulatum Mask. N. Z. Desm. p. 302. 
t. XI, f. 1—4; non D. undulatum Cobda). Cellulae margine convexo levitcr angu- 
lato-triundulatae; a vertice visa* regularitcr triangulares angulis rotundatis, lateribus 
fere rectis. Nordst. 1. o. t. II, f. 8. 
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From the fig. of Nokiist. 8 b it api^ears that the sides in vert, view of the 
form, 3-gona, are very convex and unconstricted at or towards the angles; ’cushions’ 
broadly cuneate. 

Nobdgtedt gives the size as long. 18, hit. 27 (*. 

Not seen in India. In this, and the alwve forms, I have copied, for the most 
part, the descriptions of Dk. Nordstkdt. 

Indlenniy n. f. Cellulae margine medio rotundatw non einarginatsc nee incistc; 3- 
gome (f. 4-gona non visa). Wali.icm Mscr. No. .'>4 c; shaving convex edges. The 
end view of joint is triangular and exhibits 3 minute narrowly cuneate hyaline 
processes at the points of cell-junctions, G. C. W. T. XIX, f. o; the rounded pro- 
jections are hardly so prominent in my figure as in Wallich’s r)4 c. In vert, view 
the sides are convex, contracted somewhat towards the rounded angles. 

Nakoorhyall Tal, G. C. W., 1855. 

i:. Walllchlb n. f. Celluloi margine ceritrali elevatic et reete truncate', crenis vel inci- 
suris nullis. 

Wallich Desm. Beng. t. Vll, f. 5 (not very good!), 6, 8; Mscr. Nos. 54, 74. 
In this the sides of the 3-anglcd form in vert, view arc as the preceding, but with 
round, not cuneate, processes at the angles; in the 4-angled form the sides arc 
nearly straight. This form or var. seems to be the analogue in this species of the 
truncati^ form in /). Svoartzii. Zygospores oval, membrane moderately thick, smooth. 

3- gona long. 19 — 20, lat. 22 — 25 fj. 

4- gona » 20,5 — 30.5, lat. — long., G. ('. VV’. 

Diain. zygs. 22 X 17.5 ft. T. XIX, f. 4. 

Bengal; Northern India. 

From the various figures in Wai.licii’s Mscr. 1 feel convinced that few of hi 
Bengalese specimens were laterally crenate, though 1 think that Dr. Nordstedt’j 
dicta upon the crena' in this species, Alg. N. Z. j). 26, are })crfectly correct, espe- 
cially as regards the typical form. In this the S])ecimen.‘i-of /’. majoi’, as figured, 
were often gently incurved at the sides. I’he connci'ting proi'csses or ’cushions’ 
seem liable to variation from narrowly cuneate to circular it> shai)c. 

In the interesting example of this sp. in conjugation seen and figured by me, 
t. XIX, f. 9, the connection of the cells is more clearly shown than in Waluch’s 
No. 74 Mscr.; I cannot, however, state clearly to wliich form they appertain. 


Dr. NoKDSTEirr, Alg. N. Z. 1. c., remarks upon the torsion of the filaments in 
this genus; for my own ])art I cannot but agree with WAi,r.um, Desm. Beng. p. 186, 
that the ’twisting’ is hardly to be deemed natural: i. e. ^during their unrestrained 
growth in their native element.* Dr. W. adds, that he had »repeatedly examined fila- 
ments . . . without compression of any kind, in which no torsion, or but a slight 
amount of it, was manifest.* Remarks, therefore, upon the number of fronds in a 
’convolution’ ari* somewhat doubtful. 
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Gen. 25. Didymoprium, KCtzinu. 

Ph)col. riciicrulU p. 105, 184;i; Sp. Alg. p. 189, 1849; iUl.Ks Br. Desiii. *p. 56, 1848; mat. cbar.; Devmt' 

hum sect, a, non hr, Uk Bak\ Coiij. p. 70, 1858). sp. niictoruiu rcstricti; cellulie phis muiai com- 

pressie, siepe 2>ang:iilata‘, sine proresiubus intercellularibus. 

. D. eylindricani (Ghkv.) Ralks (in .\nnal8 N. H. vol. XVI, p. 10, 1845; Deamidium 
cylhnlricnm, Ghkv. Scot. Crypt. FI. p. 293, 1827; KCtz. Synops. Diat. in Linnaea p. 
H14 (separ. p. 86!), 18.33; Kalks in .\nnal8 vol» XI, p. 373, t. VIII, f. 1, 1843; Mb* 
NKGii. Synops. p. 204, 1840; et auct. noiinull.; Art/irodeatnus? cylindricus Ehrb. Inf. 
p. ,142, 1838; Hyalot/mon rylmlrica, Ehk. Kui'ze Nachrichtc, 1840; Deamidium coin- 
jm'ssnm Couda, Obs. Micr. p. 18. (p. 203?), 1840; Didymopriiiin GreviUei, KCtz, Phyc. 
Gen. p. 166, 1843; Phyc. (jlertn. p. 141, 1845; Ralfs Br. Desm. p. 57, t. II, 1848). 

Lung. 32, lat. 54 u. 

One specimen only seen. 

Northern India, J. S. 

I. D. gracllleeps, Nurust. (Lauerh. Bidr. Ain. Desm. FI. p. 228, t. 27, f. 2, 3, 1885, 
as Demiidium graciliceys, Desm. quadratum Noruet. P graciliceps Nurdst. W. and 
N. Alg. E.xsicc. 367 et 554; Didymopnmn? graciliceps, Nordst., Alg. N. Z. p. 25, 1888)- 

lA)ng. 18, lat. 26, lat. apic. 23. s 

Central India; only 4 cells seen, apparently not common. 

[f. Intermedia. This is the D. quadratum of Joshua, 1. c. p. 635, t. XXII, f. 3. Bri- 
tish Burma!), W. J.] 

Note. I would deprecate the total fusion of this genus with its near relative 
Desiiiidium, except perhaps as a sub-genus. To me the greatest difference is the fact 
of ^Didymoprium being without the small intercellular connecting prooesses so charac- 
teristic of Desmidxum; I have therefore proposed the tact of their absence as the chief 
ground of the restoration of KCtzing’s genus to its pristine rank, allhough with altered 
characters. It is true that the apical parts of the cellules are not always totally in 
contact, partly only touching each other> but still apical connecting cushions’ are 
wanting. Cfr Hauptfleisch, Zell. Desm. t. 1, f. 39, 40, 45, 52. 

Gen. 26. Phymatodocis, Noruct. 

(Nodh. Alg. Bras. p. 19, 1877; Hedwigia, p. 79, 1878). 

Not yet observed in India. 

On t. XXI, f. 9 are figured 2 cells, one of which seems abnormally produced 
at the angles, after Wallich Mscr. No. 326. Dr. Wallich styles it » Je ne saia quoi, 
and places it among the lower Algse. I at first deemed it t« be a compressed in’ 2- 
angled form of Desmidium Baileyi, analogous to the corresponding form in D. apto- 
gonum. However, it has been suggested to me that these doubtful cells possibly may 
be those of a Phymatodocis .ip.; perhaps abnormal? certainly in an abnormal position. 
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(icii. 27. Leptozosma, Ti hskh. 

(On Detm., J. R. Micr. 8oc. p. 934. t. XVI. f. 2) 

Nothing nearer to this than />. tfrncilicepn, supra, him imm observed in India. 
Thu Kev. K. Woi.lb, in Torrey Bull, p. 58, 1886, did me the honour of eriti- 
cising the form I described 1. c. attributing it to Denviidinm {Didr/inopriwn!) quadra- 
turn Nokdst., (Norges i)esm. p. 49, f. 24) nearly as figured in t. XLIX, Desm. IJ. S. 
A. The fig. No. 5 is not quadratum but ip-acilirepa mr. cormtiirtum, Nordst.; this 
however does not invalidate the fact that Mr. Woli.e has uonsicb'red a thick-iralUd 
cdl aa a young Desmid^forro! Laokrueim (Krit. Bemerk. Desm. ]>. 5.S6, 1887) did not 
fail to observe this. Nordstedt (Alg. N. Z. p. 2.'>) considers that it »looks as a 
Didymoprium {graoilirepx or an* allied form) viewed from the side>. This 1 frankly 
grant, but what the plant really is I know not! 


Gen. 28. Cymnozyga, Ehrb. 

(BcrI. Monataber. p. tl2, IS40, arc. Jacob*. ; Kctb. Phvc. Ofrin. p. 140, not*! 1S4&; Unmhtuina, KItS. i. r. 
p. 140; Did^oprium^ Ralks ex. p. ; /)e#midfiim, RALrn ei BfttB. ex. p. ; H^lotheca, BrIsb. ex. p.). 

1. 8jm. BOBlllforais, Ehrb. (1. e.; Jacobs. Desm. Danmk. p. 21.?, 187.'); iJesmidium Itam- 
businum, Bri^r. in ('hev. Micr. p. 271, nomen solum! 1889; MENRfm. Synops. p. 204 
(sp. ined.! sine descript.) 1840; Ilamhmina Hrebwtonii, KCxz., 1. c. p. 140, 1845; .Sp. 
Alg. p. 188, 1849; Brer. Liste, p, 119, 18.56; Desmidinm Borrert, Rai.ph .\nnals v. 
XI, p. 375, t. VIII, f. 4, 1843; Hassaij., Br. Fr. Alg., p. 348, t. 83; f. 9, 1845; 
Hyalotheca bamhwwa, Brer, in Htt. ad R.ai.fs, 1846; Didymoprium Borreri, Ralph 
Annals v. XVI, p. 10, 1845). 

I.ong. 25 — 29, lat. 20 — 23 

Northern India, .1. S.; Khasia, ex Utricularia ap., G. voy L. 

These cells are a little longer and narrower than the corresponding English form. 
Neither this genus nor Didymoprium is represented in either Wali.ich’s Mscr. 
or his gatherings from Bengal. 


Dr. Nouo.stei)T, l)e .\lg. et Char., .No. 3, Nov. sp. Desm. Bras. 1889, divides this 
ggnus into the following st^ctions (sub-genera): 

A. Eagynnosyga. (.'ellulse non armatw. 

Typ. sp. G moniliformis. 

R. Heploiyga. Cellnlse aciileis armatee. 

Typ. sp. G. arrnata. LOfur. et Nordrt. I. e. 


Gen. 29. Hyalotheca, KCtz. 

(P.HBr.NBRRn, itomen soluio, dew.r. invalidal 1840; Kor* Phyc. Oerm. p. 140! 1846; a«c. Wma. OoU. 8otv. 
p. 47, 1872; Mi.xotatnivm pro p., DatroNTC Det. Sub. Alp. p. 60, 1879). 

I. H. dilsilieas (Smith) Brw. (in Ralfr Br. Desm. p. 51, t. 1, f. 1, 1848; in litt. ad 
Rai.fs •W46; CoujWvu diwliem. Smith. Engl*. Bot. t. 2464, 1812; Deemulttim muro- 
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sunt, HrIib. Alg. Fal. p. 65, t. II, 1835; Menroh. Synops. p. 204, ex. p., 1840; Kai.k.s 
in Annalfl vol. XF, p. 374, t. VIII, f. 2, 1843; Dennidinm limbatum, (^macv. Alg. 
Norm. f. 6, 1836, sec. Mbsoh.; Gtceopriuvi dissiiienn, Bkrkki.ry in Annals v. ^\'I, p. 
11, 1845; Hyalotkera mucosa, Kf'TZ. Phye. Germ. p. 140, 1845; Sp. Alg. p. 187. 
1849). Formae varim? Wai.i.ich Mscr. No. 52. 

Long. 13—33, lat. 17—39 ft. G. C. W. 1. c. 

The lliinensions of the larger cells, as given by Wali.ioh, appear very great, but. 
he is a very careful observer and hence probably correct. In the figure cited the 
sides of the cells are very faintly incurved. 

Raneegunge; July, Oct. 1855. 

[//. (lissiliens v. trident uln Norikst. (Norg. Desm. j). 48, f. 23) is noted by Rov 
in DiCKtK’s Algae from the Himalayas.] 

2. H. mucosa (Mkrt.) Kiirb.? (Kurze Nacht.? Ifi40, see. Rarps; Ralpb Br. Dosin. p. 53, 
t, I, f. 2, 1848; Conferva nincoea Mkrten-s. Pillw. Br. Conferva* t. B, 1809; GUeo- 
prhm mvcosnin, Kark.s Annals, v. XVI, p. 11, t. Ill, f. 6, 1845; Hass. Br. Fr. Alg. 
p. 346, t. 83, f. 5, 1845; Hyalotheai Mertewii Bkkb. in lift, ad Kalks, 1846; Hyal. 
Itnifsil, KOtz. Sp. .\lg. p. 187, 1849; Desmidinm viuco.’tufn ex. p. Mrnoh. Synops, p. 
204, 1840; Desm. limbatum, var. mucosnm Chai'v, 1. e.; Mi.r.otirr)inm ai’miUare,DTA,V‘ 
Desm. Sub-alp. v. .50, t. I, f. 13 — 19, 1873). 

a. Long. 15 — 17, lat. 20 — 21 u. 

Northern India. 

1). lAJUg. 13 — 18, lat,' 10 - 12 sec. VVAf.i.irn Mscr. No. 47. 

The latter might stand as var. (f elonyata? The description and the sketch show 
the normal tilauient, but of small size and elongated. 

Raneegunge. 

8. H. undulata Nordst. (in Wtitr. et Nokdst. Alg. Kxsic. No. 248, &c., 1879?) rn%\ 
produrta, n. var. H. parva, cellulu* circ. duplo longiores qnam lata*, cylindricrt*, sim 
processubuB intercelluluribus; medio leniter «'onstrict«*, apicibus rotund a to-planse; cellulse 
nonnullte (;uui incisxiris parvis a latere (divisione incipiente?); corpuscula amylacea dus 
in quaque cellula; ineml>rana glabra; hlis elongatis. Tubus inucosus non obseryatiu 
est. A vertice visa circularis? Sec. G. C. W, Mscr. No. ,61. 

lA>ng. 15 — 16,?, lat. 6.5 — 8.?, lat. apic. 4 — 5.7 ft fide G. C. W. I. c. t*. XVIIJ, 
f. 15, X circ. 700. 

This seems very near to H. avdnlatn NoKttOT, (W. & N. Alg. 248, 2b2^ 561 el 
806), but I have not seen this plant. 'I'he Indian form is longer and of less iiiain^tei 
than the American one of NVoi.i.k, Desm. U. S. .\mer., p. 2d, t. LlII, f. 8, of wbicl 
he gives the lat. as 9 — 12 ft. 

4. H. ladlCBy n. sp. H. parva, celluhe paullo longiores quam latse; cyJhidilcw, medic 
sub-acute incite, incisura celhilam circumatObienre; fila elongate. Nuclei cellularun 
duo, radiati. Tubus mucosas latiis. Formte: 

a. minor. I.A)ng. 10'»~15, lat, 9 — 11, lat. apic. 7 ft. Wau-ich Mscr. No. 61, T 
XXII, f. 17. 

b. major. lA>ng. 13 — 15, lat. 16, lat. apic. 11 — 13 ft, T. XIX, f. 18^ 
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liahooAolc, 23 Nov. 1855. 

&. H. ■Inims, II. M{i. If. iiiiiiiiiia, vcliiilu* |>aiiUo IntiorvH «|iihiii Inn^.-B, til<i loriiiitiitcs, lu- 
t«rilius sinuatis; cellulis a froiite suh-qutwlraticis, aiifrulin HU|>ct-i<iribus ndhivrontibuA, 
madia parte apiciiin apcrta? laterihuA aiit imiiUo inniirvntif* vol iiiiniiti- iiuslin iiicisia. 
Nuclei? Tiibua raucostia? 

ijotift;. 8 — 11. lat. 9 — ll.s, lat. apir. 8 — 8.» /u. T. .\XII. 1. lli. 

Hyalotheca might be divided into 2 sub-geiieru: 

A. Mlxotonloaiy 1 )ki.i*ortb 1. c. ('ctia with raiseil annuli or IniimU. Neareat to Cvm- 
nozyga. 

Typ. ap. H. mucosa. 

R. Hjralotlieea (sens, strict.) Cells plain or iiidiatinctly anghi]; aides slightly incised or 
undulate, not annulate. Nearest to the Zygnemea*. 

Typ. sp. H. dissiliena. 


Gen. 80. Pagetophila, Witth., Mscr. 18H3. 

Wrmi. in Snont och Item Florn, tine deter. I tjn., (^hionophila Wittr. 

Algologists will he glad to see a description of this |tecu)iar genus, and of its 
single species I\ Spdtu/hn'giana Wimt. Of <H>iirse it is unknown in India. 

(A generic locality cannot he assigned, atl intrrint Innrto' sn/is. \V. H, T.). 


Summary of the Desmidleae. 
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These {lercentages of species may be usefully compared with the rather remarkable 
results given by Dr. R. Boi.dt, in Desraidicernas utbrt'dning i Nortlen, p. 109, 1887. It 
appears that the percentages of Micrasterise, Euastra, Doiridia, and Xanthidia are greater 
in the wanner climates; nhile C'losteria, Cosmaria and IVnia give a higher percentage in 
the Arctic & Sub-artic regions; the percentage of Staurastra (excepting Spitzbergen and 
Heeren Island) is almut the same as in India. 

Ord. HI. ZYCiNEME.K, Menwiij. Organogr. p. 33, 1838. 

Den. 1. Zygnema, Aonit. 

' 2. Zygogonium. K( rz. 

> 3. Spirogyra, I.ink. 

The gatherings include fragments of plants belonging to these genera, but, except 
one doubtful Spirntfifrn, all are infertile and indeterminable. 

Ord. III. MESODARPE.E, Dk Bakv. 

(ien. 1. Mesocarpus, Hass. 1843. 

1. M. panrulus (Hass.) Dr Bahv, Conjug. p. 80, t. II, f. l.j; Hass. Alg. p. 169, t. XLV, 
f. 2, 3; M. KCtz. Tab. Phyc. V, p. 1; Sp. Alg. omissus? Sphserocarpus 

parvulus Hassall Annals v. XH, p. 187, t. VII, f. 16. 

Northern India. 

Gen. 11. Staurospermum, KCtz. Phyc. Gen. p. 278, 1843. 

1. 8. sp. 

Central India. 

Fragment in whi<‘h the conjugation of two threads is incipient. 

Cohors 2. 8IPHONEJS (Gkbv.), J. G. Aoardh. 

Ord. 1. <’HARACIE/E (Nag.) Wittr. Gotl. Sotv. p. 32. 

Gen. 1. Ophlocytium, Nag. 1849; Closteridiuni. Reinsch 1888; 

Reimvhidla, 1)e Toni 1889. 

1. 0. coehleare (Eichw. 1847) Braun 1855, Alg. unic. p. 54; Spimliftnui rochUam, 
Eiciiw. Nachtr. Inf. p. 301, t. 8, f. 4; fide Wittr. 

2. 0. m^jus Nabo. (Einz. .\lg. p. 89, t. IV’ A, f. 2, 1849). 

Northern India. 

Gen. 2. Characium. Braun in Ktz. ."^p. Alg. p 208. 

1. C. angnstRin, Braun Alg. Unic. p. 36. t. Ill B. 

Northern India, on decaying Algie. 

Gen. 3. Hydrocytium, Braun Alg. Unic. p. 24. 

1. H. iMerospomiB, n. sp. H. dimensione irregularis; cellula ovats, apicibus actminata 
(fere ut in H. acuminatum, Braun) sed tabo parro vel foAiraine apicali ioRtrocta; 
sporis 2 — 4 magow longe ovalibus includentibus. 

Long. 50, lat. 39 f*. 

» 58, > 45 . 

> 65y > 62 * 

» 39, > 19 » 


Spores 
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T. XX, f. 32; also in Wacliou M«cr. No. 339, 

Wallich says, the apical processes ar** »traversed by a very delicate tubular canal.* 

Cohors III. TMICHEBIACK£, J. E. Akkschoug. 

Ord. I. VAUCHERIEyE, Decaisne. 

Gen. 1. Vaucheria, DC. 

I. T. sp., in fragmentary condition only. 

Bengal; Central India. 

Cohors IV. TOLTOCmSiE (Ehkb.) Cohn. 

Ord. 1. volvocea:. 

Gen. 1. Pandorina, Bory; Prinosheim; sec. Nokdst. 

1. F. niorum (Boky) Euu. Infus. p. 53, t. XI, f. 33; Phingshbim, Copul. d. Zoosp., t, 17, 
18, f. 1—7. 

Central India. 

Gen. 2. Eudorina, Ehkb. Monatsb., 1831. 

1. E.? Walllehll, n. sp. Wallich Mscr. No. 347. 

The description Wallich gives is as follows, »A group of eight globular bodies 
(enclosed in orbicular colls) having a green endochromc within; ranged in two regular 
8«|uares, one above the other, but twisted round, so that the lower are seen between 
the upper cells. They are enclosed in a delicate, almost invisible, mucous matrix, 
and are thereby retained in position.* G. C. W. 

Diaiu. interior cell 8.5 — 9.7 (U; diam. outer cell 60 — 65 ft. T. XXI, f. 10 X 
circ. 400. 

Gen. 3. Gonium, MOlleh 1773. 

1. 9. peetorale, Moll. Vermiura &c., p. 60. 

Northern India. 

Cohors V. GHL0R0Z00SPOB££, J. E. AKEfiCHOUu. 

Ord. I. PALMELLACEiE, Nag. Einz. Alg. p. 61; emend. 

Gen. 1. Oocystis, Nag. 

(iu Braun Alg. Unic. p. 04, »Genu8 Naegeliauuni ineditum, species (O. Naegelit Br.) iot» miniiae rura cdlulit 

^loiigis viridilms, mne solitariis, nunc binis, quaternis aut octonis cellula inatricali nierabrunacea firma aimplii^i 

inclu8is.») 

1. 0. aplinrica, n. sp. Cellulai bysdnic globosa*, interne faniilias 2 — 8 cellularuin ellipti- 
caruiii mcludcntes. Cellula? juveniles forma irregulariter sub-sphserica?. 

Diam. outer cell 65; inner celL long. 92, lat. 19 /u. 

In Mscr. No, 829 Wallich depicts the young cell as irregular in form, and 
with 8 small elliptical internal cells. The mature fcrm, WaX/LICH No. 352, is quite 
spherical, and shews internally 7 large daughter-cells. This form seems near to the 
0. (figas, an Irish plant, of AbCHer, in Dubl. Club Proc., 0 J. Mic. Sci. p, 105, 1877. 

2. 0.t nammillata, n. sp. (X sub-circularis, paullo longios quam lata, apicibus paullo 
depressis; apice in centre rotundata vel distincte mammillsto' divisk) vertieslis; a ver- 
tice vi«a perfbete c(rcolans. Wallich Mscr. 186, 188, 
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Loiifr. IH, lilt. fs, 0. C. VV. T. XXI, f. 14 X 1500. 

*. O.f brunsAB, n. 8j>. Wai-Licii Mint. No. 84H, 

Coli 'vith ]>alc hrowii iiiuruiift contents, »uf an ohiong foriii, contained in a pro- 
per having 2 orbicular cells placed in tiiu direction of its long. axis, which 

nearly fill up the entire length, and arc pressed closely together at the centre. These 
cells «p|»e!»r filled with |>erfc<-tly clear colourless fluid or mucus, and have at their 
inner niiirgins each a reddish-bi'own granulitV nucleus. Outer cell membrane punctated.* 
t\ W. 1. e. 

Kong. H8, lat. 27 /m. T. XXI, f. 7, after Waixich, X 600. 

Gen. 2. Nephrocytlum, NAo., Einz. Alg. p. 79. 

1. N. Airardhianiim, Nac. 1. e. var. ninus, t. Ill (', f, d e f . 

Diaiu. cell. 9 — 12.< /*. 

Northern India, J. S.; Eastern India, e.x Utriculana fiexuosa, G. v. L. 

ticn. 8. Raphidium, KOtz. Phyc. Germ. p. 144. 

f, R. aclralare, Brain in Rabii. Exs. No. 442; ^nkiatrodestnus acutissimua, Akch. in 
Micr. .<J. t. XII, f. 44 — 56, 1862; Clotienum tsubtile, Bked. Idste, p. 155, t. II, f. 48; 
Rhajthuliavi i>olymorphuin var. y aciculare, Rabh. Alg. Ill, p. 45.) 

liong. 8.5 — 48, lat. 2 — 2.s ft. 

Northern India. 

This little plant is usually (sec. Aki’HEU in Mic. Journ. p. 255, 1862) deemed 
to Ix' the same as Clonterinm GHj^thii Bkukkley (Annals, v. XllI, p. 256, t. XIV, f. 
2, 18.54), but the latter is much larger, long. 65 — 85, lat. 4 — 5 ft, and truly a Clo- 
ate-rinm. Mr. Ahchkk’s views as to the I'elation of Cloa. aribtile Rr^b. are in all pro- 
bability correct; but I must, with due deference, doubt Mr. Joshua’s observatioa 
(Bunn. Desm. p. 662) »C. sulftUe Breb. Conjugated, with quadrate zygospores*, and 
consider that Mr. J’s diagnosis of the apeciea was in error. 

2. B.! spirals, n. sp. Cellulis longis aentis, spiraliter contortis; in fasciculis coajuuctis. 

Long. 32, lat. 2.J ft. T. XX, f. 26 X 850; after Wallich Mscr. No. 316. 

Gen. 4. Dictyosphserium, NAo. 

I. 1>. reiJformel Bilnh, in Hedw. II, p. 22, -t. II, f. 6; Rabu. Alg. Exs. No. 789; FI. 
Eur. Alg. Ill, p. 47; Archer in M. J. Sci., p. 65, 1868. 

F. major, n. f. 

Cell. long. 25, lat. 9 — 17 ft. Wallich Mscr. No. 332 B. 

Dr. Wai.lich says »A mass of kidney-shaped cells, some single, some double- 
attached back to back, or having smaller ones inserted by their convex edges into the 
concavity of the larger ones .... Each cell or double cell la attached to a palttpink 
stem by slender filaments of similar colour*. 

T. XX, f. 28, after Waelicu. 

[1 regret that Dr. Wallich has not figured a whole group, but only a couple 
of cells; from his description it seems atipitate, and if so it is a Coamoeladium (larger 
than either C. pulchelluin Bbbb. or C. Seueonicum Db Baby)! Slmuld this form even- 
tually prove to be a CoamodatUum it might stand as C. Btilnheimii, Nob.] 
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Gen. f). Hydrocystis (gen. ad interim). 

I. H. hydrophlla, n. ap. (^clldla sphaerioa achroa hyalina, supra suiHJilicietn cellulaa reiii- 
fornics vel elongatas virides (apice seepe brunneas vel purpurascentcs) adproasas fVrcns. 
Cellula in centrali parte nucloata, ut 01. Walliehio visa: interne mucosa? 

Diam. cell. 72; long. cell, exter. 28—57, lat. 20—25 /u. T. XX, f. 27 X 200 
after Wallich Mscr. 332 A. 

Baboosole, Oct. 1855. 

Gen. 6. Gloeocystis, NAo. Einz. Alg. p. 65. 

1. 0. sp. G. vesiculosa' Nag., 1. c. accedens sed paullo major. 

Central India. 

Gen. 7. Botryococcus, Ktz. Spec. Alg. (Appx.) p. 892, 1849. 

1. B. Braunii, Ktz. 1. c. 

Malabar, ex Utricularia stellari, G. v. L. 

Gen 8. Gloeotsenium. Hansgiro 

in Sitz^bor. d. K. Bfihin, Oes. p. 10, 1890; Nova NoUriaia, pp. 264 6, 1890; 8 tockmaykr in Sitz-ber. K. K. 

Zool."bot. Gei. Wien, Bd. XLI, 1891, c. iconei. 

1. 0. Loitlesbergerianam, Hansu. 1. c. Wali.ich Mscr. 340, 343. 

Dr. Wallich says, )»The cell has two membranous coats, one hyaline and conti- 
nuous, the other (opaque) with apertures in it made by a broad central band. In 
front view (ab) the apertures are eDiptical; in side view (cd) of very paradoxica 
form, in this view the bands are continued upwards, with truncate extremities, pro- 
longed and rounded at the central portion of the ends.* . . . »The cell having burst 
and discharged its contents, by rupture of the junction of one longitudinal band at 
each or either side of the transverse band (e) the spore cells (f) are ejected. These 
are 5 or 6 in number, each having a projecting process attached; and being partially 
Blled with green granular endochromej» lo original cell 2 endochrome masses. 'I' he 
outer membranous coat is purple or purplish-brown, the cell-contents are vivid green, 
in colour. 

Long. 48, lat. 25 — 33; spores long. 9, lat. 8 ju. 

The plant tigured by Wallich conforms well with the 2-celled form of Stock- 
maybr’s description, 1. c. 

T. XXI, f. 12, after fx. C. W. 

It seems very debateable as to what position in elassitication this Alga shall take 
— but observers will hardly agree with the existing suggestion that it is near to 
Spitotamia (or any Desmid); the name of the new Order, pi*oposed to include it, 
PseudodesmidiacecB, is, to say the least., rather misleading. In all prpbability it is 
nearer to Glococystis and Tetrasihora than to the Desmidieaj. 
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Ord. II. I’KOTOCOCCACEiE (Menoh.) Rabh. 

Gen. 1. Closterkliunn, Rbinboh. 

(Fam. i’olyedr. MoooKr., ’NoUritia' p. 610, 1800; Rmtchitlla Db Toni Sylloge Chlor. p. 012, 1000. Ophio- 
ejflium ex p. IUbh. Flor. Eur. Alg. Ill, p. 66: WoiXE Fr. Alg. U. S. Ainer. p. 176 ex p., uou NaOo.) 

1. €1. Bengolleaia, n. op. (\ minus, curvatuni, scrai-lunatum, utroque tine attenuuto- 
apiculatum; inassas pardulas gregariter formans. Habitu fere Clottetio {(’lostt-nJIo!) 
cus/ndafo Hailey (in Rales’ Hr. Desiii. p. 211), t. XXXV, f. 11) accedeiis scd luulto 
minus. 

Long., across arc of cell, 16, lat. 6, long. spin. 5 — 6 ft. T. XX, f. 26, after 
Wallich Mscr. No. 322. 

xEndochrome granular*, G. C. W. 

This plant is nearest to Closteridium rapitatum (Wolle) Nob., Wolle 1. <■. p. 
176, t. 158, f. 3 — 7, from which it differs in the apices being attenuate. 

[Then* appears to be little reason for the alteraticm, by Dr. De Toni in Sylloge 
1. c., of this generic name!] 

Gen. 2. Polyedrium, NAo., Einz. Alg. p. 83; Reinsch Monogr. 1888. 

1. P. tetraCdricBin Nag. Einz. .^Ig. p. 84, t. IV, B 3 f. be. 

Long. 18 — 23, lat. 16 — 20, lat. centr. 7 — 10 ft. 

toroan, n. f. 

In this form one half of the frond is twisted at right angles to the other half. 

T. XX, f. 15 X 600; after Wau.ich Mscr. No. 292, f. 2, 3. 

2. P. trlgaamai, NAg., 1. c., t. IV B, f. 1. 

Ixing. 10, crass. 5 f*. Sec. G. C. W. Mscr. No. 285. T. XXI, f. 13. 

Baneegunge, Noa. 1855.*' 

8. P. UldaiB, n. sp. P. trigonum, lobulatura, angulos versus attenuatum; angulis pro- 
duces bitidis; a latere visum lanceolatum utroque fine attenuatum. 

Long. 13 — 17, crass. 4.6 — 5.6 ft. T. XX, f. 23 X 1000; after Wallich Mscr. 
No. 294. 

Can this possibly be a triangular Pediastrum, allied to such a form as P. Siurmii, 
Reinsch, Alg. Frank, t. VII, f. 1 a? 

4. P. protetlbraie, n. sp. P. magnum, indistincte lobulatum, 2 — 3-goniim, angulos versus 
attenuatum; angulis magis productis sinuatis acutis; a latere visum (S-gonuin) acuto- 
lanceolatura. 

Long. 65, crass. 12. F. 3-gona, lat. s. proc. 86 ft. 

T. XX, f. 24; a. f. 2-goim, b. f. 3-gona; after Wallich Mocr. No. 287. 

The fbmra have apparently a habit of crossing eMh olher, which is suggestive 
of' Kfttzing's Micrti9teria$ emciatn (Syn. Diat p. 71, t. VI, f. 86); the stnuoua apices 
are remarkable. 

6 . f.t sf. Diam. 37, long, sp 2 >*. T. XVII, f. 11. 

This form seems intermediate between P. tetraedivum Nag. and enorme Rat.f.s 
( efr Reinsch 1. c. t. V, f. 8 b, and Vll, f. 2 a. 
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Gen. 3. Staurophanum, n. g. 

Fi'<>n!$ plus minus cruciforinis, normflliter 4-|>Artitii, vel 4-iubuintH, im) fines siut 
singula uiit liircata, :tnguli.s vel non producfiR; Anguli interiores rofumlati; apieibus 2 -3 

(lentatis vel ciiKpitlitliH; a latere visa lanceolata, linibufl plus niinns atleniiatis. 

1. H. rruf latum (Wai.mcii) Nob. Mirrasirrins cruciatti, WAi,r,. Deain. Il«*ng. |>. 2HI, t. 
XIII, f. 12, Iftbf); G. C. W. Macr. No. 83. 

F. niajus, n. f. Long, ct lat. 4K — 64 ft. T. XX, f. 21, X H7(>. 

F. iiiinuH, n. f. >' » 24 — 2ft M. T. X-\, I. 20, •' 

llengal ; Ci'iitral linlia. 

2. H. pHsilluni (Wai.mch) Non. Afirranterian jni.silla, Wai.licii 1. c., t. XIII, L 1.3; Mscr. 

No. ftO. Both this and the. 4 )re<’e«ling are bliiiitly-laneeolate in lat. view. 

Long, et lat. 2.'), « raws. 10 ft. T. XX, f. 22. 

Under this genus, whieh is allie<l to Polyedrinm, Nai;., I would (whilst not in- 
terfering with Polyichia ijmuina,) ineliide such staiirifonu and lobate plants as the 
f/rariln of Keinh u. Moiiogr. Polyedr. p. .'»02, t. Vll, f. 1 (St. gnicilc (Rnmii) Non.). 

(ien. 4. Thedlodesmium, n. g. 

Plantula niiniita (plana?) sub-orbieiilaris, in stratum gelatinosum tetiiie nidulans vel 
libere natans; e.K eelliila iiniea inargine siiiiiata vel incisa pilis reetis brevihus instruetu, 
loedio profundc constrietu, eonstituta. Massu* <dilorophyllaceu) irregiilares, sub-radiatim 
dispo.sitis. 

1. T. Wallkhlanam, n. sp. 

Under this I give a little plant «»f very unoertain location, whieh at first sight 
looks like a Desniid. Dr. Wai.ucii, in *Msor. No. 327, says, -Compo.sed of 2 .learlv 
identical segments. The general outline is .jitgg(‘d and sinuous, exhibiting an iueiso- 
lobate apj»earance, the edges being furnishe<l with short straight hairs. Constriction 
though not symmetrical is well inarke<L The eud<x:hrome is in irregular masses, 
disposcfl somewhat radially; it is more yellowish-green than usual in these organisms, 
form is the normal one, and seems to be suh-symmetricnl. 

lA)ng. 39 — 52, lat. 33 — 45 ft. T. XX, f. 31, after WALi.irti; X 4.60. 

Bengal; common, G. C. W. 

This plant is very peculiar, and seems to be a small a(|uatic thallophytc. 1 
would propose the above name for such a unique form on account of its pseudo- 
Desmidian appearance. 

Ord. III. PEDIASTREi-:, Naeu. 

Gen. 1. Pediastrum, Mkykn, Nied. Alg. p. 772, 1828! 

{Afirrastenas, Ehrb. et KCtz. ex. p. 1831 — 1840; non Aunii. 

Ir P. tetras (Ehrb.) Rau)8 in Annals, p. 469, t. Xll, f- 4, 1844 ex. p.; Micrasterias 
tetT''% Ehrb. Inf. p. it65, t. XI, f. 1; Pedwtrum Ehrenhergii (Corda) A. Br. Unic. 
A]g. p. 97, t, V, H f. 2. 

In Waelich Mscr. No. 310; diam. 20 ft. 

Fonna I 7, Braun 1. c. H, f. 4; Wau.ich Mscr. 303 d; diam.? 

S. P. Btunaii, Rbinscb, Alg. Frank, p. 90, t VII, f. 1 b; forma. 
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Wamjoh Mscr. No. 31.3, ex. p. 

Frond long. <‘t lat. 27; ap. indue. 57 50 /<. T, XX. f. 17. 

8. P. eimplex, Mkykn, Nicd. Alg. p. 772, t. Xldll, f. 1 —5, 1828; Bhai'n Unir. Mg. p. 

80; Rkinsch Alg. Frank, t. VII, f. 4. 

Wai.mcii Meor. No. 314, f. 1. 

In W^.i ,irii I. 0 ., No. 314, f. 11, there is a form of this with 8 ra)'8 = 4-^-9. 
.4. P. incavatom, n. sp. 

This small form, of about 22 — 28 ft diameter, seems to differ in its ineavate 

apices from any I have observed. Wai.i.ich gives it in bis Mser. No, 314, f. 7. 

T. XXI, f. 21, after G. C. W. 

Diam. 22 — 28 ft. 

5. P. gradle, AI. Hhaun, Unic. Alg. p. 92; HKiN.sru Alg. Frank, p. 94, t. VII, f. 2; 
forma bidentata. 

I'orm exactly, ns in Rkin-soii’s fig., but minutely bidentate at the apices. Wal- 
I.UH Mscr. Nt>, 305. 

Diam. cire. 40 ft. T. XX, f. 16 X 700. 

6. P. rotnla, KOxa, Phyo. Germ. p. 143, No. 8; NAo. Kinz. Alg. p. 95, t. V B, f. 3 b; 

non Braun, 1. o. t. VI, f. 1 — 14! 

This much reeemblee the figure of Naokm I. c., but the apices of the cellules 
on each side of the incision are squarely truncate. Wai.i.ich Ms<’r. No. 302, f. 1. 

7. P. selentea, KC'tz. 1. c.. No. 4; Kat.ks Br. Desin. t. XXXI, f. 5?; NAo. 1. c. B, f. 2. 

WAi.Mni Mscr. No. 300, .302. (.302 = 1 + 7 +.13 + 1.5). 

8. P. Boryannm (Ti nr.) Mknoh. Synops. p. 210; ffeUerelln Jiori/nua, 'fuRP. Muin. Mus. 
XVI, p. 318, 1827; .Iftmist. Boi-ynva, Fiikb. ,\bhl. p. 39tt, 183.3; fid<* Br\PN-; Kacib< 
Bed. p. 12, 1889. 

WAT.r.irii Mscr. No. 304 - 1 + .5 + 1 1 + 15. 

Long. 90, lat. 7Q flf G. C. W, 

9. P. const rietuui, Ma.s.sau., Fr. 'Alg. p. 391, t. 86, f. 15, 16, 1845; HaCIB. Pediasi. p. 
30, t. II, f. 44; r. fllipticum Rai-FS <‘x p. Br. Desm. t. XX-XI, f. 10 d. 

Wallich M.scr. No. .312, ab, (Imth a et b, 6+11). 

T,ong. 41, lat. 36 ft. G. 0. W. 

10. P. duplex, Mkykx, 1. c. p. 772, 1828; f. as|)ernm (f\ ptrtuxum var. * axpta'um) 
Braun 1. c. p. 93; Racib. Pcdiastr. p. 25. 

Waluch Mscr. No. 298 (1 + 5 + 11 + 14!) 

Frons circularis; diam. 98 ft. 

11. P. sp. forma); after Wallich Mscr, 

T. XX, f. 12; W. No. 314, f. 3 — f. 13; W. No. 314, f. 4. 

Formse oellulis confusis; inevolutis? 

Pediaatra of curious form (undeveloped?) are not uncommon in gatherings !ii 
vhich the genus is well represented. In Meyen's original memoir (1828), he notices 
such forms under S. duple* Mey., f. V 17. 

Various Pediastra in WAU.lcn’8 Mscr. are not determined. 
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Gen. 2. Coelastrum, Nag. Kinz. Alg. p. 97. 

1. C. Indlenm, n. sp. Cienobiutn e pinribus eeHulis sphierire dispositii^^, coustitutuiu. 
Celluhv fere rotundata*, oonjungentes, inembrana externa erassa hyalina; eytioplasmate 
luteola-viride. Inter cellulas opercula visa sunt, t'ornni sub-triangularia. 

Caenol). diain. 48, diain. cell. 10 — 12 ft. see. G. C. W. Mscr. No. 32.'). T. XX, 
f. 11, after Waluch. 

lianeegunge Tanks; Nov. 18,')'). Coininon, G. C. W.; British Burniah ex Utriru- 
laria sp., G. v, B. 

2. C. distans, n. sp. (\enobinin e pluribus cellulis irregulariter dispositis oonstitutiuu. 
Cellube spha'i'icie, isthinis vel processubus brevibus conjunctie (5 proc. a fronte vi.«ia); 
meinbrana erassa hyalina; eytioplasinate viri<le nitente. Inter eellnlas opercula irregu- 
lariter hexagona visa sunt. 

Diam. eellubmim eire. 6..'i T. X.Xl, f. 18 X 1000; after \'^'ALUCn Mser. 
No. 317. 

Ranecgunge Parli: July. G. C. W. 

8. 0. sphasrieum, Nag. Einz. Alg. p. 98, t V' c, f. 1; Ktz. Sp. Alg. p. 19.'); 1849. 

Eastern India, ex Utvicularia fasviculata. G. v. L. 

Gen. 3. Sorastrum, Ki tz. Phyc. Germ. p. 144. 

1 . S. spinulosum, Nag., Einz. Alg. \). 98, t. VI). Wallioh Mscr. No. 346. 

Long, cell 13, lat. 9.7 /<; spin. long. 4 ft. 

Bengal, G. C. W.; Khasia, ex Utvicularia sp., G. v. L. 

(.\t T. XX, f, 9 is represented a side view of a <-ell (sp. unknown) with pectinate 
angles! after Wali.ioii Mser. No. 350 a, and inj' own sketch No. 92. It seems to be 
a Soi-astrum in form, but the size is gi-eat; long. 40, (;rass. 13 ,m!) 

Gen. 4. Scenedesmus, Mkyen, Nied. Algf. p. 774, 1828. 

1. S. obtusug- Meyen I. e. p. 775, t. XLIII, f. 30 — 31; Rai.fs Br. Desm. p. 193, t. XXXI, 
f. 16: KuTz. Phyc. Germ. p. 139. 

Central India. 

2. S. fuadricauda (True.) Bker. Alg. Fal. j). 66; Mengh. Synops. p. 206*; Ralfs Br. Desm. 
p. 190; Aehnautliee quadricauda, TuRP. Diet. Sci., 1820; Scenedefunm niaqnus Meyen, 
1. c., f. 26, 2.7* 29; et Sh. longtis ejus f. 28! 

'F. majois Ralfs 1. c. t. XXXI, f. 12 b; Wallich Mscr. No. 284. 

Long. 27, lat. 16.5, 1. spin. 8 — 11 a. T. XX, f. 19, be; after G. C. W. 

This curious form has foramina (between the component cellules) which are 2. .5 
ft in diam. 

F. minor. Ralfs 1. c. f. 12 c. (mostly of 2 cellules only!) 

Cells long. 12, lat. 3.7; spin. long. 6.5. ft. 

The form shewn at f. 19 a is a 2-celled form dividing, »at the lateral portion 
two hyaline pale straw-coloured globules (mucus?) ate seen*, G. C. W. 

S. 8. aeutiis, Meyen 1. c. f. 32; Ralf.s 1. c. t XXXI, f 14. 

Long. cell. 13, lat. 2.7 — 3.:i ft. Wallioh Mscp. No. 289. 

K St. Vrt. ikad. Handl Baud •>'> N.u f). 
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N'ote. A remark is made by Nobdstedt, in N. Z. Alg. p. 19, upon S. Hystrix, 
Laoerh. Stock. Pediastr. p. 62, t. II, f. IH; I would ask. Is not that either the same 
as, or a form of, Arthodi>smm (Scenedesmus) fterrattis, Corda, Obs. &c., p. 244, t. VI, 
f. 35, 1839? 

Gen. 5. Selenastrum, Reinsch Alg. Fr. p. 64. 

1. 8. graclle, Reinsch 1. c. p. 65, t. IV, f. 3; forjna. Wali-ich Mscr. No. 345. 

Long. cell. 13, lat. 3.i ft. 

2. 8. BlbraianaiU) Reinsch, 1. c. p. 64, t. IV, f. 2. 

Long. cell. 23, lat. max. 5 — 6 ft? T. XXI, f. 15, after VValmch Mscr. No. 323. 
Searsole, Oct. 1855, G. C. W. 

3. 8. aenniinatom, Lagerh. Stock. Pediastr. p. 71, t. Ill, f. 27 — 30, 1882; Lagerh. in 
W. & N. Alg. .\q. dulc., fas. 9, No. 441. Wallicu Mscr No. 296. 

Long. cell, centr. 45 — 48, exter. apic. ad apic 33 — 38 ft; crass^ cell. circ. 4 ft. 
T. XX, f. 30, X 650; after Wallich. 

Gen. 6. Crucigenia, Morbbn, 1830. 

(Ann. Sci. Nat. t. XX, p. 404; Micrasterim, KOtz. Syn. Diat. p. 73; Stauroyenia 
KCtz. Sp. Alg. p. 194). 

1 . (\ quadrats, Mohren. 1. c., t. XV; Stnuroyenia qundrata, KCtz. 1. c.; Braun unicell, 
p. 70; Pediaatnm guadratuvi, Mengh. Synops. p. 212. 

Northern India. 

2. (J. reelangiilaris Nag. in Braun Unic. Alg. p. 70, as Stanrogenia rectangularis ; Rabh. 
FI. Fur. Alg. Ill, p. 80. Wallich Mscr. No. 293. Chloropedium rectangulnre Nag. 

Long. cell. mass. 38, lat. 26.5; 4-cellulffi long. 13, lat. 7.4 — 8.2 ft. T XXI, f. 
17 (after Wallich) X circ. 750. 

Ord. IV. ULOTHRICHE^., KOtz. Phyc. Gener. p. 179, 1843. 

Gen. 1. Ulothrix, Kutz. 1. c.; Alg. Dec. No. 144# 1836. 

1 . r. teiierrinia, Ki tz. Phyc. Germ. p. 197, 1845; Sp. Alg. p. 346; Tab. Phyc. II; t. 
87, f. 1. 

Artie, diam. 7.7 — 9.2 ft. 

Central India. 

8. IJ. zonata (W. and M.) KCtz. Phyc. Gener. p. 251, t. 80; Conferva zonntn, Weber et 
Mohr, fide KCtz. Sp. Alg. p. 347. 

Artie, diam. 19 — 23 ft. 

Northern India. 

Ord. V. CONFERVACE^. (Agdh.) Rabh. FI. Eur. Alg. Ill, p. 318. 

Gen. 1. Conferva (Link) Willk, sec. Nordst. 

1 . 0. fontinnlis, Berk. G1. Br. Alg. t. XIV, f. 1 ; KCtz. Tab. Phyc. Ill, t. 45, f. 4. 
Artie, diam. 15 — 17 «. 

Northern India. 
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8. C. 4en«iTinia, KOtz. Tab. Phyc. Ill, t. 42, f. 1; Phyc. Germ. p. 202. 

Artie, diatn. 4 — 5.3 f*. 

Northern India. 

Gen. 2. Cladophora, KCtz. Phyc. Germ. p. 207; Phyc. Gener. p. 263. 

I. C. erlapata, KCtz. 1. c. p. 215; Phyc. Gen. p. 264; Tab. Phyc. IV, t. 40, f. 1; Con- 
ferva crispatay Dnxw. Br. Coiif. t. 93: forma, ad Form. II longissima, Habii. {Clad, 
longissima? KCtz. 1. c.) accedens. 

Artie, diam. 67 p. 

Gen. 3. Rhizoclonium, KCxz. Phyc. Gener. p. 261. 

1. B. fontanum, KCtz. Phyc. Germ. p. 206; Sp. Alg. p. 386. 

Artie, diam. 14 — 16 
Northern India. 

Ord. VI. CHiETOPHOliFA': (Hauv.) Wittk. Gotl. Sfttv. p. 2.5. 

Gen. 1. Stigreoclonium, KCtz. Phyc. Gen. p. 253. 

1. S. protenmiiu? KOtz. Phyc. Germ. p. 198; Sp. Alg. p. 355; Conferva protema, Dillw. 
Br. Conf. t. 67. 

Doubtful! 

Oohors I. tEDOGONlAGEiE (Tnun.) WirrK. Oedog. fiuec. 1870. 

Ord. I. GiDOGONIEA? (De Baby) Pringsh. 

Gen. 1. CEdogonium, Link 1820. 

1. <E. criapum (Hass.) Wittr. Prodr. Monogr. Oedog. p. 10, sec. Noudst.; Vesiculiferct 
crispa, Hass. Br. Fr. .\lg. p. 203, t. 52, f. 8! Oedog. nodosum KC’TZ. Phyc. Germ, 
p. 200; Sp. Alg. p. 365. 

A plant veiy near this species. 

Central India. 

2. (E. aiPlalatuin (Biieb.) A1. Br. in De Baby Algengatt. Oed. u. Bolb. p. 94; WirrB. 
Oedog. Suec. p. 130; Conferva undulata Breb.; Cymatonemn confervaceum, KCtz. 
Tab. Phyc. Ill, t. 47, f. 1; sec. Wittr. 1. c.; Sp. Alg. p. 375! 

Artie, long. 56 — 82, lat. 14 — 16; lat. bas. cell. 31 p. T. XXI, f. 20, a basal 
cell X 300, after Wallich Mscr. No. 344; b. portion of filament, X 500. 

Bengal; very common. 

(E. sp. 

Forma ad Oe. Londinensi Wittr. Mon. Oedog. p. 39 accedens? T. XX, f. 83, 
X 300? after Wallich Mscr. No. 334. 

This curious form seems a little abnormal; Wallich’s sketch shows several 
oogonia, the low'er one oval, the 3 central and continuous ones, and the upper one 
also, globose. The filament and the three lower oogonia are depicted full of dark 
green chlorophyll; the upper portion of the fourth and the whole of the fifth are 
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hyaline and empty (h); the upper oogonium only containing a few dark granules, 
probably aborted? Tlie terminal oogonium (c) contains a small spherical dark green 
body (aborted oosjxire?), the remainder Iteing filled bv a reddish-orange coloured gra- 
unlar mass. 

(V'arious fragments of Oedogonia are undetermined), 

Ord. II. COLEOCILCTE.!*: (Nag.) Pkingsh. 

Nag. Neuen Algensyst. p. 166, 1847; Pkingsh. Heitr. Morph. Alg. Ill, p. 32; see. Wittr. 

Gen. I, Coleochsete, Bred. Deser. gen. d’alg. p. 29, 1844; see, Wfith, 

1. C. scutata, Breb. 1. c., t. 2, t. 1 — 7; Prinosheim, 1. e, p, 35, t. I, f. 4; t. Ill, f. 3, 
4; t. IV, f. 3; fide Witfr. Alg. Gotl. p. 17. 

Northern India. 

3. €.? sp. 

T. XXI, f. 11 X 500, after Wam.icm Mscr. No. 321. 

This singular form has a quadrangular frond composed of 4 cellules, with small 
spines 8.5 ft long rising from the external angles, the spines being a little uncinate 
although erect; from the centre a larger spine, 16 ,« long, arises. The chloi’ophyll 
masses are not continuous, but each cellule is distinct. If this be a Goleoehmte it is 
a very aberrant form. 

Fig. 11a, basal view, is a little oblique; b lateral view. 

Long, 23, lat. 20, long, e.xter, sp. 8, 1, inter, spin. 16; crass, 14..5 ft. 

Bengal; G. C. VV. 

3. ('.? sp. (helicoHdea). 

In Wallich’s Mscr. No. 350 b a curious form, analogous to this and the pre- 
ceding genus, is represented. The frond is orbicular, and composed of 19 cellules 
arranged in a helicoid manner, somewhat as in certain Petliostra, the outer cellules 
being of course the longest and narrowest. The cellules do not appro.ximate, but, as 
in Coleochcete scutata, they are separated by small spaces in the thallus. No deser. 
of this or dimensions is given by Waliacii. There are no seta; or little spines attached 
to the cellules! If this proves to be a Coleochcete it might stand as C. helicoidea, Nob. 


'I'he following organisms also appear in Dr VV'allich’s memoranda, but I deem 
them to be of fungal and not truly algoid character: 

1. Olpidium Indienm, n. sp. O. habitu fere Olpidio ampullaceo Al. Br. (Chytrid. p. 66, 
t. V, f. 24 — 27!) accedens, sed paullo minor; tubula breviora et exteme planeque 
expansa. 

Long. 7, lat. max. 5.:. ft. T. XXI, f. 8; after Waliach Mscr. No. 334. 

Parasitic upon Oedogonium sp. 

3. (Gen. et sp.?) 

»A long cylindrical cell of a pale brown colour, containing a series of orbicular 
or oblong cellules, strung together by contracted proci-sses of the investing membrane 



KONGL. 8V. VET. AKADEMIENH HANOUNOAR. BAMl) 25. N;U 5. 165 

common to them all. The procesaea vary in number, forming bands. Tl>e cells 
themselves have an additional inner coat proper to each one; their surface.^ appear 
covered by numerous circular spaces, probably empty portions of the common mem- 
brane. The cell-contents are of a pale dusky brown in colour and minutely granular*; 
G. C. W., Mscr. No. 328. 

Long. 344, lat. 36; diam. cellules 20 — 32 T. XXI, f. 19 (long, abbrev.); 

after Wallich. 

llaneegunge, Nov. 185^. 

[For other endophytic forms, see under t. XII, f. 12; t. XVII, f. 19 d; t. XVIII, f. 
18 h; and t. XIX, f. 3 g. Cfr note, and authorities cited, under Arthrodesvius converyens.] 


APPENDIX. 

In the interim between the journey of my Mscr. to Sweden, and its revision by 
me, I have discovered, from Eastern India, a fragment of a curious Penium which I 
believe to be new, and which I have previously seen from North America (U. S, A.), and 
from Perthshire, Scotland, This I have described in litt. c. icone (apud .1. Rot) as P. 
Royanum mihi. I may thus briefly state it: 

1. Penium Royanum, ii. .sp. P. reOtum, cylindricum, oblongum, medio tumidum, utraque 
apice leniter attenuatura, apicibus late rotundatis incrassatis, longitudinaliter spiraliter 
striatum, striis (circ. 12) minutorum granulorum compositis, striis transversis remotis 

5 — 7 instructum, apud quamque striam transversem paullo constrictum, lateribus leniter 

6 — 8 undulatis; membra na pallide rufescens. 

Long. 112 — 168, lat. max. 21—27 a. T. XXIII, f. 7. 

The measurements are those of the American and Scottish plants, with which 
the fragment fully accorded. 

Hah. [Minnesota, U. S. A.; near Loch Earn, Perthshire;] E. Bengal ex Utricu- 
Inria flexuosa, G. v. L. 

This is near to P. spirostriolatuin Barker, mentioned by Joshua 1. c., concerning 
which and another congener (about both of which some doubt seems to exist,) I take 
leave to subjoin a few remarks with diagnoses, 
t. P. splrostriolatum, Barker (Proc. of Dubl. Micr. Club, in Q. Journ. Mic. Sci. IX, p. 

194, 1869; XI, p. 93, 1871; Wollb Fr. Alg. U. S. Amer. p. 22, t, LXI, f. 17; non 

Turner J. Micr. Soc. 1885 ut infra; Closteriuni .iptrali/erum Jacobs. Desm. Danink. 

p. 177, t. VII, f. 8; P. Haynaldii Ii lineare Boi.ot? Sibir. Chlor. p. 120, t. VI. 

f. 42.) 

P. rectum, plus minus turgidum, versus apices distincte et medio vel non seii- 
siin attenuatum, apicibus truncato-rotundatis plerumque paullo dilatatis incrassatis 
striis longitudinalibus parallelis 11 — 13 plus minus teniiibus spiraliter instructum; 
striis transversis remotis 5 - 9 evidentibus; lateribus vix vel magis undulatis, mera- 
brana hyalina vel apicibus briinneis vel tota luteolo-rufesi'entc ant fusco-bruunen. 
Uimensiones: 
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Speciin. Ainer. 1. et lat. max. 166 X 24; 156 X 22; 262 X 28 comm. F. Wolle. 

» Scotl. » * 186 X 19; 220 X 19; 280 X 20: 284 X22ft\ comm. J. Roy. 

» Sibir. * » 220 X 19.v ft, Boldt 1. c. 

In the specimens with dilated apices (by far the commoner form) the It. apic. 
is 13 — 16.5 fi, when undilated the It. apic. is 11 — 12 ft. 

There is considerable variation in size and general appearance of this plant. 
Dh. Nobdstedt in lift, deems it to be the* same as P. Haynaldii Schaab. (Magy. 

Desm. p. 277, f. 20, 1882); judging from Scandinavian specimens this may be so, but 

Schaarschmidt’s figure is hardly satisfactory; its size is 150 X 20 

Swedish specimens from Blekingia, et W. & N. Alg. No. 574, give: 

Long, et lat. max. 140 X 25; 152 X 27; 170 X 23; 162 X 27; 182 X 25 /«. 

These are shorter and thicker and have the apices less dilated than any other 
form of the plant I have seen; more so than the Norwegian sj)eciinen8 I have from 
Orenvand fj. W. Addyman, Swedish and Norwegian Vice-consul in Leeds, legit), and 
they are also very different from the Scottish ones, which Mr. Roy informs me are 

typical, as they are not so long or so uniform in the sides. The colour of the mem- 

brane is colourless or pale reddish-yellow (luteolo-rufescens). and the stria? are 
normal. 

Specim. Nord. long, et lat. max. 168 X 21; 194 X 20.5; 220 X 23; 226 X 22 fi. 

I have not seen any specimen with membrane brun fonce’ as noted by Jacob- 
.SEN, but I quoted this in the diagnosis. 

Hah. [Ireland, Bauk.; Scotl. Roy; Sweden, W. & N.; Norway, J. W. A.; U. S. A., 
Wolle; Hungary? Schaab.; Siberia, Boldt]; British Burmah, Joshua. T. XXIII, 
f. 3, 4, 5. 

A decidedly congeneric form is 

3. P. Scandinavicuin, n. sp. (Tukneh in litt* apiid Dr. Nobdstedt 1887; P. spirostriola- 
tiim T. on Desm., J. R. Mie. Soc. p. 939, t. XVI, f. 26, 1885; P, epic. var. Wolle 
Fr. Alg. p. 23, t. LXI, f. 19). 

P. rectum, turgidnm, ad aynces leniter attenuatum, medio modice constrictum, 
apicibus rotundatis vel rotundato-truncatis valde incrassatis; costis longitudinalibus 6 
— 8 crassis sub-parallelis spiraliter ymsitis, et striU transversis 7 — 11 remotis (apud 
quamejue striam transversum paiillo constrictum), imstructum; lateribus leniter 8 — 12 
liiidulatis. Membrana hyalina vel ad apices vel tota fusco-brunnea. Dimensiones: 

Specim. Amer. 1. et lat. max. 194 X 26; 227 X 23; 260 X 31 /u. 

y> Norw. » » 176 X 24; 208 X 23; 219 X 27; 247 X 29 n. 

The Scandinavian y>lanta are not so attenuate in the central yiart as the Ame- 
rican ones; indeed, one of the latter was figured by me (f. 26 a, 1. c.) which I came 
to consider was a ’double cell’, i. e. not disconnected after cell-division, but I was 

in error. This Desmid is very near to the preceding ones; I here insert it solely for 

correction and the i)Uipose of re-description. 

Hah. [U. S. Amer.; Norway, Orenvand, DyrknutskJOn, J. W. A., Fiskeland 
W. B. Russell]. T. XXIII, f. 6. 
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4. Spirot«iil»? sp. 

Kndochrome nearly destroyed; two specimens only. 

Long. 70-76, lat. 10.5—12 T. XXIII, f. 15. 

Himalayas? J. S. 

5. Closterinm rrassestriatumt Auciieb (in Proc. Dnbl. Mi'cr. Club 1878, in Q. Jl. Mic. 
Sci. |). 120, 1879), forma? 

Described by Auciieu as very robust, considerably curved, and very strongly 
striated, the strife (costse?) few. Nearest to Cl. coatatim (’orda, which species |he 
New Jersey (U. S. A.), Scotch and Irish specimens e.xactly resembled. Not ventrally 
inflated. Zygospore large, smooth, suborbicular and thick-walled, seemingly not at all 
remaining attached to the parent cells. SiR'cimen from New Jersey. 

This form may be thus described: 

Cl. semilunare, turgidum, utroque apice valde attenuatum, medio vix inflatum, 
apicibus truncato-rotundatis, striis transversis modianis 2 — 8, costis longitudinalibus 
9 — 11 evidentissimis; membrana fusco-luteola. 

Long. 326 — 382, lat. max. 49 — 58 m. T. XXIII, f. 8 X 250. 

I first saw this at Bowness, Engl, in 1885, but until lately 1 considered it as 
only a var. of C. costatum, however, on comparing 2 Indian specimens with that spe- 
cies, I thitik it must be considered as distinct therefrom; the costa; are interrupted at 
the median fascia. 

Wab. [England]; Himalayas, from Utrirularia stellurit, G. v. L. 

(On submitting figure of this form to Mr. Archer, he kindly informs me that 
ii is very close to, if not identical with, his Cl. cras^estriatum). 

6. Micrastcrias rotata (Grkv.) Rai.fs, f. evoluta, n. f. 

Forma latiuscula, laciniis aportis, lohulis bicuspidjitis, lobo polari ornato exserto. 
Specimen unicum observavi. 

Long. 282, lat. 262 /». T. XXIH, f. 1 X 425. 

Though Wali.ich re|)orts this sp. from Bengal (vide No. 9 under the genus) I did 
not see it in his material. This form much resembles otie sent me years ago by Mr 
WoLLE from America, but it is smaller and not so deeply incised. E. Bengal, ex Utri- 
cularia flexuom, G. v, L. 

Note. As I find in the interim that the name C. gradatum has been appro- 
priated by my friend Mr. Roy (Desm. Alford Dist. p. 203) for another Coftmariiim, I 
alter the name of my plant |). 68 to 6'. Mralare. 


Finally, I venture to express my sense of the great indebtedness of British .\lgo- 
philes to Scandinavian authors, whose great erudition is only cqinilled by their c(>urteiiy 
and generosity. W. B. T. 

12 Oct. 1892. 
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Acanthastrura, Staurastri n. sub-gen. 
T. 133. 

Achnanthes quadricauda, Turp. 161. 
Actinastrum, Euaatri n. sub-gen. T. 88. 
Actinocystia, Micrasterice n. sub-gen. 
T. 98. 

Actinotaniura, NXg. 40, 

Algsp, summary of, 9. 

» Desra., Josh, et Laoeru. 7, 8. 

» Desmidiese 9, 153. 

Amblyactinium, NXo. 103. 
Amblyastrum, Euastri n. sub-gen. T. 88. 
Ancylonema, Bbrgqr. 15, 145. 
Ankistrodesmus acutissiinus. Arch. 150. 
Aplodesmus, Arthrodesmi n. sub-gen. 
T. 137. 

Aptogonum, Ralps 146. 

» Baileyi Ralps 147, 148. 

^ cwlatum (Kirch.) Ractb. 148. 
f. Polonica Racib. 148. 

— ■ f. Italica Racib. 148. 

> desraidium (Breb.) Ralfs. 147. 

> diagonura, Delp. 147. 

/ undulatuni Mask. 148. 
Arthrodesmus Ehrb. 103, 133. 

» apiculatus Josh. 7. 

> arcuatus Josh. 7. 

' convergens, Ehr. 134, 135, 1.36, 
» — (i curia T. 134. 

» — y minor T. 134. 

) — d subulatus Rabh. 133. 

^ crispus T. 134. 

» curvatus T. 135. 

> — f? major T. 135. 

* y cylindricus Ehr. 150. 

» Gangensis T. 136. 

t gibberulus Josh. 137. 

» hexagonus Boldt 137. 

» hiatus T. 134. 

V — (i minor T. 134. 

* incavatus T. 137. 

» iniiurvus 133. 

» incus (Breb.) Hass. 136. 

* » formae Ralfsii 136. 

* ' V. amcrioanus T. 133. 


Arthrodesmus Indicus T. 135. 

» Indicus f. minor T. 136. 

» minor T. 134. 

» morsus T. 1.37. 

» obsoletus Hantzsch 60. 

V octocornis Ehrb. 7. 

» pachycerus Lagerh. 137. 

» phimus T. 136. 

» Reinschii T. 136. 

» serratus Corda 162 . 

» spicatus T. 136. 

» subulatus KOtz. 133. 

» — b media T. 133. 

- c minor T. 133. 

» teiiuissimus Arch. 137. 

V triangularis Lagbru 8, 136. 
Arthrorhabdium Moluccense, Ehr. 34. 
Asteroxanthium KOtz. 103. 

> biseuarium KCtz. 116. 

» furcatum KtJTz. 116. 
Atoraocystis, Micraslerise n. sub-gen. 
T. 98. 

Bacteridiura, Triploc. n. sub-gen. T. 27. 
Bambusina KOtz. 151. 

» Brebissonii KCtz. 151. 
Biddulpbia, Gray. 138. 

Binatella tricornis, Breb. 125. 
Botryococcus Braunii, KCtz. 157. 
Bracbiastrum, Staurastri n. sub-gen. 
T. 133. 

JBryopsis pachynema v. Mart. 11. 

» thuyoides KOtz. 11. 

Calocylindrus NXg. 40. 

» Cobnii KiROH. 41. 

« coniiatus (Brbb.) Kiroh. 41. 

» curtus Db By 18. 

» psendoconnatus WOLLB 43. 

» turgidos (Breb.) Kirch. 40. 
Calothrix Brebissonii KOtz. 14. 

» lanata Lbnokm. 14. 

» tenuissima? Braun 14. 
Campyloceras, Closterii n. sub-gen. 
T. 23. 


(’aulerna clavifera J. 0. Ag. 11. 

» plumaris (Forsk.) Ag. 11. 
Cepbalastrum, Staurastri n. sub-^en. 
T. 132. 

(’hsetomorpha antennina (Bory) KOtz. 

11 . 

Ohaptoraorpha crassa (Ag.) KOtz. 11. 

> obscura Kjbllm. 11. 
Chamsesipbon curvatum Nordst. 13. 

» sp. 13. 

Characium angustum Br. 154. 
Chauvinia imbricata Kjbllm. 11. 
Chionophila WiTTR. 153. 
Cblorodesmis pacbypus Kjbllm. fl. 
Chloropedium rectangulare NXg. 162. 
Chroococcus minor? NXg. 12. 
(3adophora crispata KOtz. f. 163. 
Clitocystis, Cylindrocystidis n. sub- gen. 
T. 16. 

Closteridium Reinsch 158. 

» Bengalicum T. 158. 

» capitatum Wollb 158. 

» cuspidatum Bail. 158. 
Closterium NiTZSCH. 18, 27. 

» acerosum (ScHR.) Ehrb. 18. 

» — f. attenuata T. 18. 

» acutum Breb. f. tenuior Nord- 
ST. 22. 

» angustaturo KCtz. 20. 

> Archerianum Cleve. 19. 

— (i compressuin Klebs 20. 

— c Cynthia Kl. 22. 

^ arcuatum Breb. 19. 

^ bacillum Josh. 7. 

» Baillyanum Breb. 20. 

» Brebissonii Mbnqh. 25. 

» costatum Cda. 7, 167. 

» crassestriatum? ARCH. 167. 

» crenulatum Ehrb. 28. 

» curium Breb. 18. 

» Cynthia DNot. 20, 22. 

» Dianse Ehrb. et Focke. 19, 22. 
» didymotocnm Corda 20. 

» » Ralps 20. 

» directum Arch. 20. 
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Glosterium Ehrenbergii Mbnoh. f. 19. 

» ensis Dblp. 7, 20. 

^ > Fockb 20. 

) fractum T. 20. 

» Griffitbii Bbrk. 15r». 

» binido Dslp. 20. 

» bybridum Rabu. 22. 

> incurvum Breb. 7. 

^ intermedium Ralfs 7, 20. 

V — /? directum Klbbs 20. 

» Jenneri RlF8 19. 

^ juncidum Rlfb 21. 

> Khasianum T. 23. 

* Kutziiigii Brbb. 23. 

» » forma T. 22. 

» Lagoense Nordst. 7, 22. 

» lanceolatum KOtz. 19. 

» liOibleinii KOrz. 19. 

» V. angulatum Bals. i 9. 

> » — f. minor T. 19. 

) f. parva T. 19. 

> libellula Fockb 20. 

^ lineatum Ehr. 20. 

if ^ f. Sandvicenais Nord- 
st. 7. 

' lunula (MOll) Mbnoh. 19. 

» ') b coloraturn Klkbs 19. 

>' roacilentum Breb. 20. 

> monile Breb. 26. 

. moiiiliferum (Bory) Ehr. 19. 

> A Leibleinii Klehs 19. 

V C Ehrenbergii K lebs 19. 

^ nematodes Josh. 7. 

— (i proboscideum T. 2 1 . 

; nodosum Bail. 36. 

> onoosporum Nordst. 22. 

V peracerosum Gay 18, 19. 
porrectum Nordst. 7. 
proboscideum T. 21. 

Ralfsii Breb. 7, 22. 

' reguhire Breb. 22. 
sctaceum Ehr. 7. 
spiralifenim Jacobs, 106. 
striolatuin Ehrb. 7, 8, 21, 22. 

a typicum Klbbs‘' 2. 
b costatum Klbbs 22. 
subM*ni88um T. 22. 

' * subjunriduin DNoT. 20. 
subtile Breb. 7, 166. 
trabecula Ehrb. 29, 36, ,38. 
trnbeculoides CORD^ 38. 
truncatum T. 22. 

- . Brbb. 36. 

tumidulum Gay 19. 
ulna Fockb, forma 20 
Venus KOtz. 7. 

. Wallicbii T. 21. 

Wittrockii T. 21. 

('oelastrum distaiis T. 161. 

>> Indicum T. 161. 

K Sv. Vet, Akid Hindi Bund 26 


Coelastnim aphspricum Nao. 161. 
Coleoclisste scutata Breb. 164. 

') sp,? 164. 

» ? sp. (helicoidea T.) uU. 
Colpodastrum, Euastri n. sub-gen. 
T. 87. 

Oolponema, Onyclion. n. sub-gen. 
T. 140. 

Colpopelta deplanata? Cda 48. 

» viridis Cda 40. 

(Conferva crispata Billw. 16.3 
' crispata f. Rabh. 1<»3. 
dissiliens Smith 161. 

> fontinalis Berk. 162. 

' > Dillw. 13. 

^ limosa Roth 13. 

♦ mucosa Mertens 162. 

^ inychrous Dillw. 14. 

» protensa Dillw. 16.3. 

» tenerrima KOtz. 163. 

> uiuiulata Brbb. 163. 

» utriculosa KOtz. /Ceylanica 
Wills ii. 

» zonatii Web. et Mohr 162. 
Costnariaslrutn, KuavHtri n. snb-gcn. 
T. 87. 

(’(»»iiiaridium striolalnm(NXo.) Hanso. 
42. 

(\»snmrium 47. 

abruptum Bund, Gostynieiise 
Rac. 71. 

V jequale 1'. 64. 

.\it(*hisonii ScHMT 66, 59. 

- V. punetatum ’W 66. 
alatiim KiRCHN. 66, 57. 

— Kirchn. forma 67. 
amoeiiuni Breb. /7, 42. 
annulatum NXa. 7. 
angulatum (Pbrty) Rabh. 56. 

— f. major GrOn. 56. 
angulosuin Breb. 48. 
aiitilopmuin Bkbb. 100. 

> npertum T. 64. 

, armatum Breb. 102. 

• Josh. 7, 69. 
armillatum T. 66. 

Arnellii Boldt 60. 
attcnuatiim Breb. 42. 

' auriculatiim Reinsch 50. 

— var. ft verrucosum T. 60. 

• barciferum T. 69. 

^ DarrackporeAiium T. 68. 

V Bengaleiise T. 66. 
biauritnm Nordst. 8. 
bicardia Reinsch 7. 
bicrenatum T. 64. 

Indentatum T. 56. 

' binale Menou. 81. 

» biiiervc Lpnd. 48. 
bio(Mi]atum Brbb. 63. 

N o .6 


Cosmarium biociilatum v. omphalum 
Schmt. 70. 

('ostnarium biremiim NoRDST. 8. 

» Bissettii, T. 50. 

- Boldtii, T. 49. 

botrytis (Bory) Mbnoh. 60. 

— forma c Klkbs 60. 

— var. indicum Josh. 7, 72. 
Brebissonii Mknoh. 8, 72. 

> Brooinei Tliw. 60, 72. 

> Cambricum (-KE et Wills 70. 

— f. minor 3'. 70. 
capax Josh. 7. 

^ centrospbinctum T. 61. 

^ circulare Reinsch 61. 

coliferum Laoh. 8. 

' coloratuin T. 47. 

(*olpotK*lta Breb. 40. 

' commissurale Breb. 76. 

— vnr. /i crassiim Nordst. If* 

>» conccntriciim T. 62. 

» conninuum (Kabh.) Reinscm. 
48, 69. 

» connatum Bred. 41. 
ronspersum Halfs 61. 

(i rotundatiim Wittr. 67. 

f. Boldtii T. 47, 67. 

» contractum Kikchn. 48. 

— V. punctatum 3\ 48. 
Cordanum Breb. 40. 
cornutum (yORDA 74. 

' coronatum Ckk and \\ill.< 6s 
rorrnptiun T. 61. 
iTaspedopleuruin, T. 73. 
crassum Breb. 78. 
crenatuin Ralfs 60, 79. 

— f. minuta T. 60. 
creniferum T. 66. 

' cruciatum Breb. 7b. 
ctenoideum T. 61. 
cucurbita Breb. 7. 
cunentum JosH. 7, 60. 

— V V. Indicum T. 62. 
curtum Breb. 18. 
cycladatum T. 64. 
cyclicuro Lund. 62. 69. 
l)e Baryi ARCH. 7. 

» depressum (Nabo.) Lund. 6h. 
— V. granulatum T. 68. 

> diadema JosH. 7. 
didelta Mbnoh. 77. 
dulciferum T. 66. 

V elcgatis Breb. ho, K4. 
ellipticum Dklp. 70. 
crosiim Arch. 61, 58. 

^ euastrou Josh. 7. 

' exosperatura Josil. 7. 

« exigtium Arch. 66. 

> fenestratum Corda 77. 

» forte T. 61. 

22 
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Cosmarium galeritum Nordst. 62. 

• (raiigenso T. 60. 
geminatiim LrNi>. 7. 
gemniatiiin T. 63, 68. 

^ > Drkb. 77. 

gommiffirum Hreb. 
globosum HnLNil. 7, 41. 

> granatiim Hkkb. et. forma 67, 71. 

Delp. non auct. 66. 
Ilaabocliensc WlLEE 49. 

> llammeri Heinpch 52. 

-- n intermedium 63. 

— H minus Hn8ch. 63. 

— f. acuta T. 63. 

Iicliosporum Mark. 73. 
hoiTialodermum Nordrt. 63. 

- fi rotund atum WllXE 63. 
inane T. 67. 
ineavatum T. 68. 

— (i planum T. 68. 
incisum JosH, 7. 

V > Racib, 72. 

' Indiciira T. 67. 

impressulum P>LPV. f minor T. 
06. 

' innotum T. 60. 
inornatum JosH. 7. 

• iusigne T. 68, 64, 69. 
isthmochondrum NORDRT. 63. 

— (i acliondrum T. 63. 

' Javanicum NoRDST. 49. 

Jeneseijensc Roldt forma 66. 
.lo.s)iu8e T. 72. 

Klobsianum T. 55. 
laciniatum T. 55, 64. 

' Ifpve Rabh. 48, 63. 

— f. minor T. 48. 
Lagerheimianum T. 43 

' latum Breb. 7. 

^ Lundellii Delp. 52. 
macrosporum T. 69. 
maculatum T. 49. 
magnificum Nordrt. h. 

^ niammillatum Nordst. 8. 

^ medioglabrum T. 63. 

- melanosporum? Arch. 
f. orientalis T. 68, 69. 

» Menegbiiiii Breb. 48, 66, 67, 
69, 70, 71, 79. 

~ simplicissimum WiLLE. H. 

— f. tricrenata T. 71. 

' microscopicum T. 64. 

- microspbinrtum? N. et W. 
f. parvnia T. 62. 
inoniliforP' (TtJRP.) Rlps 6 1 , 66. 
moiiodcnt...iim T. 65. 
niordax T. 50. 

V munitum T. 66. 

’ Neapolitanam Bals. 72. 

/ nigro-cirratum T. 67. 


Cosmarium nodosum Anderrs. 63. 

' noduliferura T. 60. 

Norimbergense Keinrcii 7. 
forma? T. 64. 

— V. microscopicum T. 64. 

> obsoletum (Hzrch.) Reinsch 
60, 70. 

— f. major T. 60. 

V occidentale T. v. ornatum T. 68. 
» octagon lira T. 69. 

- octogibbosum Reinrch. 
f. Indica T. 62. 

— f. minor T. 63. 

» oligogongrus Retnsch 63. 

» orbiculatum DELP.nonRALFS 63. 
'» orientale T. 66. 

orthosticbum Lend, fi pumilum 
I.l^ND. 56. 

> ovale Ralfr '73. 

' pacbydermum LliND. 8, 61. 

^ f. Klebs 61. 

) ji minus Nordst. 

7 , 49, 61. 

> palustre T. 60. 

> a circulare. f. major 1. 61. 

„ — — f. minor T. 61. 

) (i ovale T. 61. 

» panduriforme T. 49. 

» paradoxnm T. 64. 

> pardalis Cohn f. minor Josh. 7. 
>> pelta Corda 78. 

‘ peregrinum T. 60. 

' perizosmiim T. 62. 

— ornatum T. 62. 

— y granulatum? T. 62. 

> perpastum T. 48. 
phaseolus Rreb. 46, 73. 

— (i stigmosum Nordst. 62. 

» polygonum Rnsch non NXo. 69. 
Turtianum Arch. 8, 69. 

— (f Hrasiliense Wille 8. 

— f. attenuata T. 59. 

’ pripcelsum T. 61 

prominens T. 70. 

^ proteiforme T. 64. 

— (i Wallichii T. 64. 

» i>rotractum Cleve 47. 

> pseudanioenum WiLLE 42. 

^ pseudobotiytis Gay 60. 

> pseudo-Broomei Wolle 66, 67. 

> pseudoconnatum N ordst. 43. 74. 
pseudocoronatum T. 58. 
pseudogranatum Nordbt. 52, 57 
f. media Nordst. 73. 

' pscudopacbydermom Nord. 49. 

♦ pseudoprotoberans Kirchn. 59 
pseiidopyramidatiim LUND. 47. 

— * stenonotum Nordst. 49. 

» pseudotaxichondrum NORD. 60. 

* ptilotam T. 62 . 


Cosmarium pulcheilum T. 66. 

' pulcherrirnum Nordst. 73. 

— var. Josh. 7. 

f. Senegal ensis Nord. 8. 

^ punctulatum Breb. 54. 

— (i rotundatum Klebs 64. 

— V. depressura T. 64. 

— V. Klebsianum T. 64. 

> pusillum Breb. v. retusnm T. 71. 
» puteale, T. 71, 99. 

— f. munita T. 72. 
pygmipum, Arch. 50. 
pyramidatum Breb. 73. 

— var. Josh. 7. 

— f. intermedia Nordst. 63. 

' quadrangulatum Hantzsch 72. 
» (piadrans T. 62. 

" quadratum (Breb.) Rlfs 7, 26. 
" quadrifarium Lund. 69. 

^ quadrum-'LUND. 73. 

<|uiuarium Lt^nd. (i circulare 
Nord. 8. 

' Kalfsii Breb. o. montanum Ka- 
cib. 62. 

— d angulosum Racib. 49. 
Raneegungense T. 65. 

— (i ornatum T. 65. 

roctangulare Grun. 7. 
rectosporura T. 69. • 

" Uegnellii Wille a major T. 49. 

— (i minor T. 49. 
reniforme (Ag.) Arch. 73. 

— (i compressum Nordst. 66. 
retusum (Perty) 53. 

— Ispve R. et. B. 8. 
rostratum T. 67. 
rotundura T. 68. 
rugosum T. 61. 
scabro-latum T. 69. 

' scabrum T. 65. 

> scalare T. 68, 167. 
scenedesmum Delp. 51. 

— (f dorsitruncatum Nord. 60. 

— y punctatum T. 60. 

» scutellum T. 66. 

serratum T. 47. 
sexangulare Lund. v. Bengalense 
T. 64. 

sigillatum T. 72. 

Sikbimense T. 61. 

Smolandicum Lund. 61. 
sparsum T. 69. 

; spec. WiTTR. 51. 

52, 62, 63, 68, 71, 72. 

> speciosum I.UNDBLL a biforme 
Nordst. 64. 

— (i simplex NORDST. 64. 
splialorostichum Nordst. 55. 

' spiculiferum T. 67 

> spinosiim Josh. 7. 
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Cosinaiiuiu staurocboiidruiii Lemaikk. 
stauruchoudrum v.orientalo T. 04. 
stcllinum Cord A 00. 
striatum liOLDT 
V. glabratiim Ragib. 62. 
f. Indita T. 62. 

Bubcirciilare T. 62. 

— ti rugosum T. 62. 
sulx^statum Nordbt. 51. 
subcrcnatum Hantzscu 61, 
subquadratum Nordst. 66. 
subiiuasillus Boldt v. tropicuni 
T. 63. 

subrotundum Dklp. 7. 

V substriatum Nordst. 61. 
subtumidum Nordst. 

fi platydesniium Nord. 7. 
sulcatum Nordst. 69. 
supergranatum T. 67. 
taxichondrum Lund. v. iiuduin 
T. 60. 

^ tcnerum T. 66. 

Uitrophthalmum KOtz. forma 07. 
Thwaitesii Ralfs d curtuin 
Klkbs 18. 
tiiictum Ralfs 03. 
tithophorum Nordst. •*», 64. 

— f. major Ractb. 09. 
Tittagburense T. 63. 
triceps T. 69. 
trinodiferum T. 61. 
tiiplicatum Wolle 03. 
truncatum Corda 80. 

' tumescens T. 49. 

^ tumidum 63. 

^ turgidum Breb. 7, 40. 

— var. fi Wall. 48. 

Turpinii Breb. 47. 
umbonatum T. 70. 

• undulatum Cda. v. Scumt. 7. 

> Ungerianum Nag. 63. 
venustum Breb. forma? 70. 

^ verrucosum Mbngh. 74. 

. V vittatum T. 63. 

>/ Warmingii B5 rg. 67. 

. W^illei Lagerh. 8. 

V Willsianum T. 63. 
xanthidiforme T. 99. 

Cosmocladium Breb. 47, 166. 

> pulcbellum Breb. 166. 
^axonicuiD DBy. 166. 

V V Bulnheimii T. 166. 

Crucigenia quadrata Morren 162.. 

» rectangularis (Nag.) T. 162. 
Cyclidium, Cosmarii n. aub-gen. T. 73. 
Cyclocystis, Cylindrocystidia n. sub- 
gen. T. 16. 

Cylindriastrttin, Stauraatri n. sub-geu. 
T. 133. 

CylindrocystisBrebiasoniiMBNGH.S, 16. 


Cyliudrocystis craasa DBy. 16. 

/ deprcssa T. 16. 

V diplosiK)ra Lund. 16. 

' y minutissima T. 16. 

ovalis T. 16. 

Tatrica Hagib. 16. 

( ylindrospbinctiuni, Dyspliiiictii ii. sub- 
gen. T. 44. 

Cymatonema confcrvacautu KtJTZ. 103. 
('vptastrum, Staurastri ii. sub-gen. 
T. 132. 

Deinutium tuifaceum Lk. 14. 
Dcsrnidiea? 7 — 9. 

/ Summary of, 153, 154. 
Desniidium Ag. et auct. 103, 140, 
146, 160. 

Baileyi (Ralfs) Nordst. 147, 
148, 150. 

— a geiiuina Nordst. 148. 

— fi Bengalense Nordst. 148. 

» — y coelatum f. Polonica Rag. 

148. 

f. lUlica Rag. 148. 

— E Indicura T. 149. 

— L Wallichii T. 149 
ct fonnaR 148, 149. 
bambusinuin Breb. 161. 
Bengalicum T. 147. 

/ bifidum £hrb. 108. 

Borreri Ralfs 151. 

V coelatum KiRCHN. 148. 
compressum Corda 150. 
cylindricum Grey. 160. 
eustepbanum £hr. 120. 
hexaceros £hr. 125. 
lirabatum Chauv. 162. 

— V. mucosura Chauv. 152. 
mucosum Breb. cIMengh. 162. 
orbiculare £hr. 104. 

^ ([uadrangulatum Ralfs 7. 

V ({uadratum Nordst. 7. 

> — graciliceps Nordst. loO. 
— Josh. 160, 

V scuarium £hr. 119. 

V Swartzii Aqdh. a typica 146. 

— var. fi Wallich 147 

— b minor T. 146. 

— c BrebissoniiV KOtz. 146. 
trideiis Ehr. 126. 
tetragoiium Dblp. v. cxcavatum 
Sghmt. 148. 

V undulatum Corda 148. 

Diatoma Swartzii Ao. 146. . 
Diatomese 16. 

Dictyosphaerium renitorme? Bulnh. 
166. 

Didymidium Keinsch 74, 99, 103. 

^ (Cos.) Brauiii RsiNSOH 70. 

» » circulare RsiNSOU 61. 


Didymidium (Cos.) coitciniium RnSCH 
48. 

V llammeri Rkinsch 62. 

/ (Stan.) Rciiardii ReinscH 122. 
Didymocladoii Ralfs 103. 

furcigerum (Breb.) Ralfs 117. 
V longispinum Bail. ill. 

^ sexangularis Bulnh. 117. 

> Stella Mask. 117. 

Didyraoprium Kutz. 146, 160, 161. 

> Borreri Ralfs 161. 

) cylindricum (Grey.) Ralfs 1 60. 
graciliceps (Nordst.) Lagkrh. 
160, 151. 

— V. constrictum Nordst. 161. 
Grovillei KOtz. 160. 

Docidiopsis Ragib. 39. 

» nodosum (Bail.) Ragib. 36. 
Docidium, Breb. 27. 

> abruptum T. 32. 

^ cpquale T. 28. 

V alternans Nordst. 28. 

— f. minor T. 29. 

V annulatum Josh. 7. 

A'rcherii (vel Candianum!) Dklp. 
28. 

a8i>erum Ralfs 24. 

/ baculiforme T. 33. 

^ baculoides R. et B. 29, 33. 
baculum Breb. 7, 8, 33, 38. 

— ft bexagonum BOrg. 27. 
Bengalense T. 30. 

Burmense Josil. 7. 
clavatum KOtz. 31, 38. 

V conjuuctum T. 32. 
constrictum Bail. * coroiiiferum 
Lagerh. 8. 

coronatum Breb. 28. 
coronulatum GrOn. 38. 

^ crenulatum £hr. 28. 

crispulum T. 34. 

^ cristatum T. 28, 32. 
cylindricum T. 28. 

V denticulatum GrOn. 38. 

» dilatatum Cleye 36, 36. 

— Mask. 38. 
egregiura T. 34. 

V Ehreubergii Ralfs 8, 28, 31 , 38. 

— V. Floridense WoLLB 31. 

— ft tumidum T. 31. 
datum T. 27. 

V eugeneum T. 30. 

V excelsum T. 31. 

V gracile Bail. 26. 

> gloriosum T. 30. 

» granuliferum Josh. 7. 

^ birsutum Bail. 33, 34. 

V Indicum Grun. f. major T. 32. 

— ft Caracasanum Nordst. 8. 

» inerme T. 37. 
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Docidium iuornatum T. 36. 
irregulare T. 33. 

» Kayei AROU. 8, 26. 
latum T. 36. 
loiigiusculura T. 20. 
maculatum T. 31. 

^ mammillatum T. 27. 

V nQinutum Kalfs 36. 
nodosum Bail. 36. 

— Angllcum T. 36. 

— y dentatum (Arch.) T. 36. 

— f. Indica T. 36. 

— f. Polonica Racib. 36. 

> noduloeam Brsb. 38. 

— f. undata T. 28. 

— y labiatum T. 37. 
oedematum T. 34. 
orientale T. 31. 

» ovatum NORBST. 8, 37, 38. 
parvuiD T. 36. 

> perlmve T. 27. 

X polymorphum T. 29. 
pristidm Hobson 26, 26. 
pyriforme T. 37. 
quantiUum T. 28. 

^ rectum Help. 38. 

regale T. 30. 

' repaiidum Wollb 33. 

» rhompheeum T. 29. 

» robustum T. 28. 
rotundatum T. 37. 

V salebrosum T. 34. 

> Bceptrum Roy (non KtJTZ.) 31. 

— f. punctata T. 31, 

> setigerum T. 33. 

^ Sonthalianum T. 33. 

» spinosum Wolle 32. 

subcoronulatum T. 29. 

» tesselatum Josh. 7, 34. 

V trabecula £hrb. 31. 38. 

^ tridentulum Wollb 31. 

^ truncatulum T. 32. 

^ truncatum Brbb. 36, 38. 

— y emarginatum T. 37. 

» undulatum Bail. 36, 36, 39. 

> verrucoaum Bail. 7, 34. 

V verticillatum Bail. 26. 

» Wallichianum T. 30. 

> Wolleanum T. 33. 

Dysphinctium NAo. 40. 

^ aspersum T. 41. 

> basi-decorum T. 42. 

> Cobnii (Kirchn.) T. 41 
» conicum T. 43. 

i connatum (Brbb.) Rnsou. 41,43. 

> Cordanum (Brbb.) Hanbo. 40. 
» dttbiom T. 40, 41. 

X exile T. 40 . 

» globosum (Buln.) T. 44. 

» grande Dblp. 40. 


Dyapbinctium grande v.cuneatumT. 40. 

> heterodoxum T. 41. 

V. ornatum T. 41. 
inferum T, 40. 

» Lagerbeimianum T. 43. 

» Menegbinianum NXo. 41. 

» monile T. 41. 

> paxillosum T. 43. 

» pseudo-connatum (Nurd.) T. 43. 

» qualum T. 42. 

^ retusum T. 41. 
striolatum NAg. 42. 
subconnatum T. 42. 

> subturgidum T., 40. 

^ supraconnatuin ’i\ 42. 
tesselatum Delp. 42. 

V viride (Corda) De Toni 40. 

' Willei 42. 

Ecbinella rotata Grey. 90. 

Endophyu (Fungi?) 136, 147, 166. 
Epipbyta (Fungi?) 140, 145. 
Euastrum Ehrb. 74. 

acanthopborum T. 82. 

> acantbopleurum T. 82. 
aculeatum Ehr. 94. 

» affine Ralfs 77. 

» Americanum Ehr. 97. 

^ amoenum Gay 82. 

» ampullaceum Ralfs 8. 

— V. Incavatum T. 78. 

V anceps Wallich 66. 
angulatum Perty 56. 

» annulatum T. 80, 83. 

» ansatum Fockb 8, 77, 80, 87. 

— supraposita Nordst. 77. 

— y supposita T. 77 

— V. ampliatum Josh. 7. 

— Delp. 86. 

> apiculatum Ehr. 94. 

/ armatum KCtz. 102. 

» Armstrongianum Arch. 78. 

attenuatum Wollb 7. 

» bellum Nordst. 75, 76. 

— V, Italicum Racib. 76, 76. 

V blfidom Fockb 88 

^ binale (Turp.) Ralfs 80—83. 

— f. crassum Josh. 7. 

— f. b. Lundbll 80. 

— a minuta T. 81. 

— b ventricosa T. 81. 

— c iecta T. 81. 

— d subMoU T. 81. 

— var. unioorne T. 81. 

» breviceps Nordst. 76. 

» Gandianum Dblp. v. minutum 
T. 82. 

» carduetum T. 86. 

» eiroulare Habs. 80 
» clavatnm T. 86. 


Kuastroro clepsydra Wallich 76. 

' oommissurale (Brbb.) Wall. 76. 

— (i crassum? Nordst. 75. 

— y Wallicbii T. 76. 

— 6 capitatum T. 76, 
concinnum Rabh. 48. 

» couvergeus KOtz. 134. 
coralloides Josh. 7. 

— ji trigibberum Lagbrh. 8. 
crassicolle Lund. 71, 78. 

> crassum (Brbb.) KOtz. 78. 

> creuatum NAg. 60. 
crenulatuni NAo. 71. 

^ cruciforme Wallich 76. 

> crux-meliteiisis Ehrb. 89, 02. 
cuspidutum Wollb 82. 

^ cymatium T. 80. 

« decedeiis Rbinsch 7. 
declive (Rbinsch) Roy. 82. 

— ornatum T. 83. 

V denticulatum (Kirch.) Gay 82. 

> dentiferum T. 80. 

> depressum NAo. 68. 

V didelta (Turp.?) Ralfs 77. 

— (i Bengalicum Lagh. 8, 77. 
f. simplex T. 77. 

» didymacantbuin NAg. 89. 

> divaricatura Lund. 84. 

— V. inevolutum T. 84. 

* divergens Brbb. 92. 

V » Josh. 7. 

> elegans (Brbb.) KOtz. 80,84,8.6. 

— ^ (>benn6nse Gay 84. 

— var. nudum T. 84. 

— planum T. 84. 

— > Danica Jacobs. 81. 

— f. declivis Rbinsch 82. 

— fi inerme Ralfs 80. 
y spinosum Ralfs 84. 

» erosum Lund. 78, 79. 
b attenuata T. 78. 

— c undata T. 78. 

» fasciculatum KOtz. 100. 

» fenestratum Corda 77. 

> flammeum Josh. 7. 

V Floridanum T. 78. 

» Gangense T. 87. 

» gemmatum (Brbb.) KOtz. 68.77. 

— V, mononcylum Nordst. 7. 
^ gracile Ralfs 79. 

» huroeroaum Ralfs 77. 

> bypocbondrum Nordst. 7, 87. 
» incisum Brbb. 89. 

» incurvatnm T. 83. 

» inerme Lund. 80. 

1 inermius (Nordst.) T. 86. 

» insigne Hass. 79, 80. 

— mammiilosum (Wollb) 
T. 79. 

— c moutanum Racib. 79. 
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Euastniin intermedium Clevs 79. 

— WOLLB 79. 

> latum T. 78. 

» levatoro T. 80. 

> longicolle Nord. v. Hiroalayense 
T. 87. 

V loiigifrona T. et formaf^ 84. 
mamroUloaum WOLLE 79. 
micracantbum T. 82. 

V monodeiitatum (T.) Nord. 56. 
nobile T, 76. 

/ Nordstedtianum Wolle 82. 

— V. elegans T. 85. 

» nummularium Delp. v. plaiiim 
T. 86. 

' obesura Josh. 11, 78. 

oblongum Grev. f. scrobicula- 
turn Nordst. 7. 

» orbiculare Walmoh 86. 
orientale T. 79. 

V papulosum KOtz. 74. 

^ paradoxum T. 8.H 

^ l)elta Ralfs 78. 

>> pictum BOrg. 81. 

^ pinguc Elfv. 78. 

pinuatitidum KCtz. 88 
' platycerum Hbinsch v. pul- 
cbruni T. 75. 
prsepandum T. 83. 

^ projectum T. 83. 

V prorum T. 85. 

V quadratum Nordst. 8. 

> quincunciale T. 85. 

> quintanum T. 81. 
radiatum T. 83. 

» retrorsum Josu. 7. 

rctusum Perty 53. 

^ rostratum Ralfs 80, 84, 85. 

— var. li Wallich 80. 
roU Ehkb. 89, 90. 
8cbizo8taurura T. 76. 

^ sculptam T. 87. 

> scutum Fockb 89. 

^ semiradiatum Nag. 89. 

> serratum Josu. 7, 83. 

^ Simplicius T. 81. 

% singulars T. 7u. 

/ sinuosuro Lenorm. 80. 

^ sp. 79. 

> spbyroides Nordst. 76. 

V spicatum T. 87. 

> spinosum (Ralfs) Lund. 84. 85. 
^ spiuuligerum Breb. 94. 

» spinulosum Dblp. * Africanum 
Nordst. 87. 

— inermios Nordbt. 86. 

» stigmosum T. 86. 

» subintegrum Nordst. 74. 

» Bublobatum Breb. 7, 78. 

» — Rsinsch 78. 


Euastrum sabspinosum T. 84. 

— fi tumida T. 84. 

4 substellatum Nordst. 82. 

— f. Bengalensis T. 82. 

» truncatum Josh. 7. 

^ turgidum Wallich 74. 

— var. Grunovii T. 75. 
f. bitumida T. 75. 

^ veil tricosum Lund. 78. 

— V. Floridaiium T. 78. 

» verrucosum Ehrb. 74. 

V. (i Walllcbianuro T. 74. 

V. y simplex JOSH. 74. 

— — f. tiimescens T. 74. 

^ Wcbbianum T. et formse 86. 

> Wollei Lagerh. 79. 

Ettcosmium NXg., Euastri sub-gcii. 

74, 88, 98. 

^ Hassalliaiium NXg. 77. 
Eudoiiiia? Wallicbii T. 155. 
Eugymnozyga Nordst., Gymnozy. sub- 
gen. 151. 

Eutomia rotata Harv. 90. 

Gcnicularia De Bary 24, 25. 
Gloeocapsa atrata KOtz. 12. 
Glococystis Nag. sp.? 157. 
Gloeopriuro dissiliens Berk. 152. 

^ mucosum Ralfs 152. 
Gloeotsenium Loitlesbergeriaiium, 
Hansg. 157. 

Glyptastrum, Staurastri n. sub-gcn. 
T, 133, 

Goiiatidium, Cosmarii ii. sub-gcn. 
T. 74 

Gonatozygon De Baky 24. 
asperum auct. 24. 

Brebissonii DBy 24. 

— f. gracillima T. 24. 

— a Gallicum Rag. 24. 

» Imve Hilse! Wbst! 25. 

Iciodermum T. 24. 

^ raonotsenium DBy. 24. 

pilosum Wolle a minor T. 25. 

— b evoluta T. 25. 

V Ralfsii DBy. 24. 

— a Isevis (Aroh.) T. 24. 

— b muricata » T. 24. 

— c depauperata T. 24 

— d crassa T. 24. 

V reticulatum T. 24. 

Goniocystis Hassall 103. 

» dilatata Hass. 109. 

» inargaritacea Hass. 113 
^ orbiculare Hass. 104. 

» paradoxum Hass. 125. 

Qonium glaucum Ehr. 12. 

> pectorale MOLL. 155. 
Gymnozyga moniliformis Ehr. 151. 


llalimeda macroloba Deo. 11. 

V luulticaulis Lamx. 11. 
Hamraatidium, Docidii n. sub-gen. 

T. 39. 

Hapalosipbon Braunii? Nag. 14. 
Hassallia turfosa Berk. 14. 
Hcctastrum, Staurastri n. sub-gcn. 
T. 132. 

llelierella Boryana TURP. 160. 
lletcrocarpella armata Breb. 102. 

» binalis TURP. 80. 
didelta TURP. 77. 
tetropbthalma KOtz. 67. 
Holacauthum Lund., Xantbidii sub- 
gen. 103. 

llolocystis Hass., Micrastcrisn sub- 
gen. 98. 

» oscitaus Hass. 89. 

Holopeuium Gay, Penii sub-gen. 18. 
lloplastrum, Staurastri u. sub-gen. 
T. 133. 

Hoidozyga, Gymnozy. sub-gen. Nokd- 
st. 151. 

Hyalotheca (Ehr.?) KOtz. 151, 153. 
^ bambusiiia Breb. 161. 
cylindrica Ehr. 150. 
dissiliens (SMITH) Breb. 151. 
— V. tridentula Nordst. 8, 152. 
Indica T. 162. 

Mertensii Breb. 152. 

minima T. 153. 

mucosa (Mbrt.) Ehr. 152. 

— 7 (i elongata IV 152. 

^ Ralfsii KOtz. 152. 

» uudulata Nordst. 152. 

— V. products T. 152. 
Ilydrocystis, T. n. gen. 157. 

V hydrophila T. 157. 

Hydrocytium acuminatum Br. 154. 

> macrosporum T. 154. 

Isthmia Mengh. 140. 

filiformis Mengh. 142. 
Istbmosira KOtz. 140. 

» excavata KOtz. 140. 

» filiformis KOtz. 142. 

I.<eptocy8tmema asperum Arch. 24. 

^ Portii Arch. 24 
Leptozosma T. 151. 

Lcuroncma Wallioh 44. 

nitens Wall. 44. 

Lyngbya rupcstris Agdu. 13. 

Merismopoedia glauca (Ehr.) Nag. 12 
Mesocarpus parvulus Hass. 154. 
Mesotaenium DBy. 15. 

» Braunii DBy. 15. 

caldariorum (Laqh.) Hansg. 15 
^ cblamydosporuin DBy. 15. 
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RlesoUeuium Pe Greyii T. IH 

> Endlieherianom Nla. 

— V. caldariorum Laqh. 15. 

» giganteum T. 15. 

:» spec. 15. 

Micracanthuin, Xanthidii n. sttb>geii. 

T. 72, 101, 108. 

Micrasterias Agdh. 88, 98. 

» £hr. et KOtz. 156, 162. 

ala-dracenis Waluoh 93. 

^ alata Waluch a typica 93. 

— ft deiMressa T. 93. 

^ aculeata Rostock 94. 

Americana (£hr.) Ralfs 95, 97. 

— f. Walliobii Mask. 95. 

— V. ineisa T. 96. 

— f. Mahabul’s Mask. 95. 
f. excelsior Mask. 95. 

« ampullacea Mask. 96. 
var. ft Spencerii 96. 

— ft Bengalica Lagh. 8. 

' aiiomala T. 97. 

var. ft irregularis T. 97. 

V apiculata (£ub.) Mkngu. u4, 
97, 98. 

var. lacerata T. 94. 

— f. JoshuflB Dk Toni. 7, 97. 
arcuata Bail, ft axpaiisa Nord> 
8T, 90. 

^ armilla Wallicu 94 

> Baileyi Ralfs 95. 

Boryana £hrb. 160. 
biachyptera Lund. 94. 

V ceratophora Josh. 7. 
crenata Brbb. 7. 

» cmciata KOtz. 158. 

» » Walligh 159. 

crux-melitensis (£h&.> Ralfs 
6, 92. 

— a iypica 92. 

— ft compressa T. 92. 

— y minor T. 92, 

— 6 lata T. 92. 

— € robuBta T. 92. 

— ? alata T. 92. 
gracilis T. 92. 
evoluta T. 92. 

b furcata Rabh. 93. 

> denticulata Brbb. 90, 91. 

^ euastroides Josh. 7. 

« expansa Bail. 90. 

— var. y Waluoh 90. 

» extendens T. 91. 

fimbriata Ralfs 94. 

^ Y. omata Biilnh. 94. 

^ foliaoea Bail, ft elongata T. 94. 

— y ornata Ncad. 94. 

> furcata Ralfs non AGv 93. 

» — ft graciUima T. 93. 

» — y expansa T. 93. 


Micrasterias furcata Agardh 91. 

> Halis Racib. 94, 98. 
beliactis Brbb. 90. 

4 Hennanniana Rbinsoh 96. 

» indsa Bailbt 88, 89. 

V » (Brbb.) Ralfs 89. 

— ft Wallicbiana T. 89. 

— y aculeata T. 89. 

» Kbasise, T. 97. 

^ laticeps Nord. f. minor N ord. 88. 

» lux Josh. 91. 

— var. ft Wallicbii T. 91. 

> Mababulesbwarensis Hobson 1)5, 
96. 

— f. Americana NORDST. 96. 

— f. Europma Nordst. 96. 

— f. Novizelandica Nordst. 96. 

— f. excelsior (Wall.) T. 96. 

— ft ampullacea Nordst. 96. 

— ft surculifera Lagh. 95, 96. 

— a typica f. miuor T. 96. 

f. intermedia T. 96. 

f. mAjor T. 96. 

> mammillata T. 97. 

> Mebtensis Mengh. 92. 

» Ralfs 93. 

> ft gracilis Kt)TZ. 93. 

oscitans Ralfs 88, 89. 

— ft intermedia T. 88. 

— y mucronata T. 88. 

>' pinnatifida (KOtz) Ralfs 88. 

— ft quadrata T. 89. 

— y expansa T. 89. 

— d inflata Wollb 89. 

— var. trigona West 98. 

» pusilla Waluoh 159. 

V quadrata Bailby 89. 

» radians T. a typica 91. 

— ft dentata 92. 

V radiosa Wall, non Ralfs 91. 

V ringens Bail. v. serrulata Wol- 
lb 95. 

V rotata (G&bv.) Ralfs 90, 91. 

— f. evoluta, T; 1677 

» staurastrum KCtz. 125. 

> stauromorpba T. 90. 

» tetras Ehr. 159. 

V tropica Nordst. 90. 

V truncata (Cda) Brbb. 89. 

V Wallicbii (iRtlN. 95, 96. 

— f. major, Europsea T.» 96. 

— f. minor, indica T. 96. 

— V. Hennanniana Rmsoh. 96. 

f. ampullacea Mask. 96. 

f. Fijiensis T. 96. 

f. Spencerii Nord. T. 96. 

Mixotsenium, Delp. Hyalotb. sub-gen. 
151, 158. 

» armillare DsLP. 152. 
Monotaenia, Spirot. n. sub-gen. T. 23. 


Myrroecbidium, Triploc. n. sub-gen. 
T. 27. 

Navicula pandura Breb. 49. 
Nepbridium, Gosmariin. sub-gen. T. 73. 
Nephrocytiuin Agardbianuin NXg. 156. 
» V. minus T. 156. 

Odontastrum, ouur. n. sub-gen. i\ 133. 
Odontella Ehrb. 140. 

^ desmidium Ehr. 147. 

tiliformis 139, 142. 

^ V tridentata Hail. 147. 
Oedematidium, Docid. n. sub-gen. T. 89. 
Oedogonium crispum (Hass.) Wittr. 
163. 

Oedogonium Kjellmauni Wittr. 11. 

; nodosum KOtz. 163. 
puncto-striatum DBy. 25. 
sp. (E. Londinensi Wittr. ncced. 
163. 

Oedogonium undulatum (Brbb.)Bkaun. 
Olpidium Braun 134, 164. 

» ampullaceum Br. 164. 

> Indicum T. 164. 

Onychonema Wallich 138. 

V tiliforme R. et B. 139, 143. 
inerme T. 139. 
laeve Nordst. 139. 

— ft raicracantbum Nord. 139. 

— y minus T. 139. 

> Nordstedtlanura T. 139, 143. 

— ft coropressum T. 139. 

» uncinatum Walligh 138. 

- ft teuue T. 138. 

Opbiocytium cochleare (Eichw.) Br. 
154. 

' majus NXg. 154. 

Oplarium cruciforme Lobana 125. 
Oocystis ? brunnea T. 156. 
gigas Arch. 155. 

» y mammillata T. 155. 

» spbaerica T. 155. 

Oontidium, Docidii n. sub-gen. T. 39. 
Orthidiuro, * >» » » T. 39. 

Ortboceras, Clost. n. sub-gen. T. 23. 
Oscillar^ia limoea (RoTH) Agdh. 13. 
nigra VaucH. 13. 

/ rupestris Agdh. 13. 

Oxyzosraa, Spbaeroz.' n. aub-gen. T. 143. 

Pacbyactinium, Nag. 103. 
Pagetopbila WlTTR. 145, 153. 
Palmogloea macroccocca KOtz. 15. 

» » Braun. 15. 

Pandorina morum (Bory) Ehr. 155. 
Pandurella tetropbtbalma KOtz. 67. 
Pediastrum, Mbybn 158. 

) Boryanum (Turp.)Mbngh. 160. 
» constrictum Hass. 160. 
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Pcdiastram duplex Mbten 160. 

— f. asperum T. 160. 

» Khrenbergii (Cda) Braun 169. 

^ cllipticum Ralfs 160. . 

» gracile Braun 160. 

» incavatum T. 160. 

» pertusum v. c asperum Br. 160. 
^ <iuadratum Mengh. 162. 

» rotula KUtz. 160. 

> selenaea KUtz. 160. 

» simplex Meyen 160. 
spec. ? 160. 

» Sturmii Rbinsch 158, 169. 

> tetras (Ehr.) Rales 169. 
Penium Berginii Arch. 18. 

> bisporum T. 17. 

» Brebissonii Ralfs 16. 

.> Cleevei Lund. 17. 

» olosteroides Ralfs 17. 

» curium Breb. 18. 

» delicatulum Josh. 7. 

» digitus (Ehrb.) Breb. 8, 18. 

f. rectum T. 18. 

» Haynaldii Schaar. 166. 

— lineare Boldt 166. 
lagenaroides Roy. 17. 

» lamellosum Breb. 17. 

> lanceolatum T. 17. 

» libellula (Fockb) Nord. 17, 20. 
» margaritaceum Ehr. 7. 

> minutissimum NORDST. 7. 
navicula Breb. 18. 

> navigium T. 17. 

> oblonguro DBy. f. major T. 18. 
» polymorphum Pbrty f. ohesum 

T. 17. 

>> rectum Willb 38. 

rotundum T. 18. 

» Royanum T. 166. 
Scandinavicum T. 166. 
simplex T. 17. 

^ spinosperraum JOBH. 18. 

> spirostriolatum Barker 165. 

» sublamellosum T. 17. 

Pentasterias, Ehr. 103. 

> margaritaoea Ehr. 106, 113. 
Pcroniella hyalotheem Gobi 146. 
Phormidium rupee tre KUtz. 13. 
Phycastrum KUtz. 103. 

» bifidum KUtz. 108. 

> convergens Perty 106. 

» cristatum NAg. 112. 

> denticulatum NXa. 112. 

> depreseum NXg. 104. 
dilatatum KUtz. 109. 

V furcigerura KUtz. 116. 

> margaritaceum KUtz. 113. 

> orbiculare KUTZ. 104. 

V paradoxum KUtz. 125. 

V polytrichiim Perty 118. 


Pbycaetrum repandnm Pbrtt 107. 

» rotundatum KUtz. 106. 

» striolatum Nag. 109. 
Phymatodocis NoRDST. 150. 

Pithiscus angulosus KUtz. 73. 
Pithophora polymorpha Wittr. li 
Pleuroteeniopsis Lund. 40. 

> ps.-connata Lagerh. 4.3. 
Pleurotaenium Nag. 27, 39, 40. 

> Archerii Delp. 28. 
baculum auct. 38. 

> crenulatum anct. 28. 

» Kayei (Arch.) Lagh. 8. 

» nobile Richter 36. 

» nodosum Lund. 35. 

' rectum Dblp. 38. 

» trabecula (Ehr.) NXg. 8, 31, 38. 

» truncatum (Ehr.) Nag. 36. 

» turgidum DBy. 40. 

Polyedrium bibdura T. 158. 

' enorme Ralfs 168. 

>' gracile Reinsch 169. 

>' proteiforme T. 168. 

>' sp. ? 158. 

> tetraedricum Nag. 168. 

— (i torsum T. 158. 

» trigonum Nag. 158. 

Polytspnia, Spirot8Pni«p n. sub-gen. T. 
23. 

Prionema, Onychon. n. sub-gen. T. 140. 
Pseudodesmidiaceae Stockm. 167. 
Pyramidium, Cosra. n. sub-^n. T. 73. 

Rapoidiastrura, Staurastri n. sub-gen. 
T. 133. 

Reinschiella Db Toni 158. 
Rhaphidium aciculare Braun 166. 

» polymorphum y aciculare Rabh. 
156. 

» ? spirale T. 166. 

Rliizoclonium fontanum iCUrz. 163. 
hieroglypbicum (Ag.) KUtz. f. 
calida (KUtz.) Wittr. 11. 
Rutidiastrum, Staurastri n. sub-gen. 
T. 133. 

Rutidium, Docidii n. sub-gen. T. 39. 

Selenastrum acuminatum Lagh. 162. 
» Bibrairmum Rnsoh. 162. 
gracile Reinsch 162. 
Selenoceras, Gloeterii^. sub-gen. T. 23. 
Serrula, Wallich, gen. ined. 138. 
Scenedesmus acutns Meten 161. 
hystrix Lagerh. 162. 

» longus Meyen I6i.. 

roagnus Meyen 161. 

» obtusus Meyen 161. 

quadricauda (Turp.) Breb. 161. 
f. major T. 161. 
f. minor T. 161. 


Scbistoelfilum excavatutn Ralfs 140. 
Scbizacantbum, Lund. Xantb. sub-gen. 
103. 

Scbizastrum, Staur. n. sub-gen. T. 132. 
Schizocystis, Micrasteriee n. sub-gen. 
T. 98. 

Schizodesraus, Arthred. n. sub-gen. 
T. 137. 

Schizospora pachyderma Reinsch 1C. 
Scytonenia natans Breb. 14. 

> myochrous Agdh. Tl, 14. 

» turfaceum E. Bor. 14. 

Sirogonium Ceylanicum Wittr. 11. 
Sirosiphon pulviiiatus BREB. 14. 

» saxicolum KUTZ. 14. 

Sorastrum spinulosum NAg. 161. 
Sphserichastrum, Staur. n. sub-gen 
T. 133. 

SpbflRridium, Cosmarii n. sub-gen 
T. 74. 

Sphserocarpus parTulus Hass. 164. 
Sphsprosphinctium, Dysphinc. n. sub- 
gen. T. 44. 

Sphfiprozosma CoRDA 140, 143. 

" Bengalense T. 141. 

» cosmarioides Wallicu 142. 

^ elegans Cda. 140. 

^ excavatum Ralfs 140. 

— (i lapve T. 140. 

— y granulata RaBH. 140. 
formsp T. 141. 

- var. (i Wallich. 141. 

— - y » 141. 

^ d » 141. 

> exiguum T. 141. 

filiforme (JAC.) W. et N. 139. 

» (Ehr.) Ralfs 139, 
142, 143. 

geminatum Wallich 47. 
granulatum R. et B. 141. 

^ Indicuro T. 141. 

> pygmaeum Orb. 44. 
rectangulare WoLLB 141. 

V* spec. 143. 

spinulosum WoLLE 141. 
vertebratum (Brbb.) Ralfs 1 40. 

— f. lata T. 140. 

— f. snbacuta T. 140. 

' vinculatum T. 142. 

Wallichii Jacobs. 141. 
Sphffrozyga Nordstedtii T. 18. 
Sphinctopenium, Gay, Penii sub-gen. 
18. 

Spirodiscus cochlearis ElOHW. 164. 
Spirogyra, Link. 164. 

SpiroUenia grandfts Dblp. 28 
« obscura Ralfs 28. 

>> truncata Arch. 

— roUndata T. 23. 
v ? sp. 167. 
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Spirulina graoillima Rabh. IB. 

» major KUtz. IB. 

oscillarioides Turp. IB. 

> turfosa Cramer 13. 
Spondyloainm, Brbb. 44, 145. 

fragile T. 44. 

' ? geminatam (Wallioh) T. 47. 
incurvatum T. 45. 

> lamelliferam CoRDA 46. 

— V. attenaatum T. 47. 
Mungulporeanura T. 46. 
nitens (Wallich) Arch. 44. 

— V. et forma 44, 46. 
ovale T. 44. 

pulchrum Bail, /f trilobum 
JORH, 7. 

> rectum T. 46. 

) reniforme T. 46. 

Staurastrum, Meykn lOB. 

aculcjitum (Ehr.) Mknqh. 118. 

• ipquum T. 115 

alternans Brbb. f. minus T. 106. 

> angulare T. 130. 
nmbiguum T. 128. 

^ apiculatum BREB. 106. 
apiculiferum T. 127. 
arcaatum Nordst. 120. 
aristiferum Ralps v. planum T. 
106. 

nrroigerum Brbb. 119. 
asperum Brbb. 116, 126. 

— (i proboscidcum Breb. 1 16, 
126. 

— (i Wolleanum T. 116. 
aspinosum Wolle 119, 
avicula Breb. 7. 
baculiferum T. 108. 
belluni T. 128. 

Bengalenae T. 124. 

bifidum (Ehr.) Brbb. 108, 109. 
— V. torsuffl T. 108. 

— f. uncinata T. 108. 

— V. diptilum (Nord.) T. 108. 
bifurcum Josh. 7, 128. 

Bissettii, T. 121. 
bisulcatum, T. 111. 

> Boergesenii T. 110. 

> Brasiliense NORDST. 7. 
brevispinom Brbb. f. Boldtii 
T. 130. 

) Burmense T. 128. 

' ceratodes T. 132. 

^ conicum T. 129. 

> contectnm T. 111. 

— V. inevolutum T. 111. 

/ contortum Dblp. 126. 

fi pseudotetracerum Nord. 
126. 

Y convergens MsNaH. 134. 

* coroniferum T. 114. 


Staurastrum coronulatum Wolle 114. 

V cristatum (NXo.) ARCH.formaV 

112 . 

V curvatum T. 128. 

» curvirostrura T. 107. 

— f. compressa T. 107. 

^ cuspidatura Brbb. 106. 

> oyathodes Josh. 7. 

^ dejectum, Brbb. 106. 

— (i apiculatum LfJND. 106. 
f. Indica T. 106. 

— y connatum Lund. 106. 

— forma Halfsii. 106. 

^ denticulatum (Nag.) Arch, for- 
ma 112. 

> depreseum Nag. f. apertaT. 104. 
» Dickiei Ralps 106, 1.34. 

— f. major T. 105. 

» dilatatum EhrB. var. Indicum 
T. 109. 

» diptilum Nordst. 108. 

>> echinatum Breb. 112. 

- ecornc T. 107. 

» ensiferum T. 109. 

> custephanum (Ehr.) Ralps 1 1 9, 

122 . 

» cximiura T. 1.31. 

V cxsectum Clkve lOQ. 
festivum T. 129 

> fissum T. 110, 

» foliatum T. 115. 

» furcato-stellatum Rkinsoh 117. 
' furcntum (Ehr.) Breb. 116, 
117, 119, 120, 122. 

— ji Indica T. 117. 

— f. reversaV T. 120. 

— V. senarium auct. 119. 

— c ps.-furcigerum Rabh. 122. 

— f. mixta! Nordst. 119. 
furcigerum Breb. 117. 

^ Mask. 117. 

» galeatum T. 122. 

gemelliparum Nordst. lU). 

» geoimulatum T. 114. 

9 gladiosum? T. 

V longispinum T. 112. 

> globulatum Breb. 137. 

» gracile Ralps forma Josh. 7. 

. grallatorium Nordst. 122,123. 

— /f forcipigerum Lagh. 122. 

> granulatum Rbinsch 7. 

^ Hantzschii Rbinsch 120, 121. 
— Japonfcum R. et B. 121. 
— V. comutum T. 120. 

> hexaceruro (Ehr.) Wittr. 126. 

> horrescens Josh. 7. 

V horridum T. 118. 

» ignotum T. 130. 

9 incisum Wolle f. minor T. 116. 

> inconspicunm Nordst. 126. 


Staurastrum incus Jacobs. 105. 
incus Mbngh. 136. 

Indicum T. 118. 

» ineditum T. 121. 

» inerme T. 131. 
infestum T. 120. 

> intricatum Delp. 120, 121. 
iotanum Wolle f. T. 132. 

» Japonicum (R. et B.) T. 121. 

' Kurzianum T. 106. 

» laceratum T. 126. 

' leptacantbum Nordst. 121. 

>> leptocladum Nordst, li cornu- 
tum WiLLE 

— f. minor T. 123. 

» leptodermuBi Lund. 7, 107. 

> longispinum (Bail.) Arch. 7, 

111, 112, 132. 

lunatum Ralps 107. 

Lundellii- T. 131. 

>' Manfeldtii Delp. 128. 

— (i bispinatum T. 128. 

— y pinnatum T. 128. 

> margaritaceum (Ehr.) Mknuh. 
113, 114, 116. 

— V. inornatum T. 113. 

— V. hirturn Nordst. 7. . 

Maskcllii T. 131. ^ 

V megacant})um Ld. v. expressum 
T. 106. 

mic/oscopicum T. 106. 
minusculum JosH. 7. 
minutissimum Auersw. 126, 

^ inucronatum Ralps 106^ 

— /y Dp Biiryana W. ct’N. 106. 

, — y recta T. 106. 

— forma Halfsii 106, 106. 
mutabile T. 129. 

iimticum Breb. f. minor Lund. 
104. 

Nathorstii, T. 127. 

' nodiferum, T. 130, 1.31- 

iiitidum, Arch. 112. 

> iidnanum, T. 119. 

— forma T. 110. 

> ochthodes T. 105. 

^ odontatum WoLLE 114. 

oligacanthum Breb. 112. 

> Dpi mum T. 129. 

> orbiculare (Ehr.) Ralps 104. 

> ordinatum T. 126. 

^ orientale T. 123. 

— f. minor T. 123. 

0 omatum (Boldt) T. 115. 

^ pansum T. 117. 

papillosum KiRSCHN. f. 112. 

' paradoxura Meybn longipes 
Nordst. 126. 

— y depressum T. 126. 

> patens T. 108. 
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Staiimtram phinatiifvi tar. simplex 
T. 116. 

» pisciforme T. 118. 

» platycerum Josh. 7, 119. 

* pol^richum (Perty) Lttnd. 
f. minor T. 118. 

> probo8cideum(BiiBB.) Arch. 127. 
(i altum Boldt 127. 

— V. Javanicum NORD. 7,129. 

» pseudmcns Rbinsoh 1.86. 

» pseudofurcigeram Rnrch. forma 
122 . 

> paeudosebaldi Willk 123, 124, 
127. 

bicorne BoLDT 128. 

— y pulcbellum T. 124. 

> punctnlatain Brsb. 104. 

— V. elliptica Lrwin 104. 

> quadrangulare Brbb. 131. 

> quadratum T. 109. 

> quadricornutum R. et 110. 

— formcp 111. 

» recurvatum, T. 128. 

» Renardii Reinhch 122. 

» resupinuro T. 12C. 

» retusum, T. 104. 

» rotnla Nordrt. 114, 116. 

» rotundatnm T. 106. 

» Royii T. 120, 

» rusticum, T. 121. 

» sagittiferum BOro. 112. 
f saltans Josh. 122. 

» scabrum Breb. 116. 

» scolopacinum T. 107. 

» scorpioideum Dklp. 127. 

> Sebaldi Reinsch (i oriiatnin, 
Nordst. 127, 132. 

— Brasiliensc BOrg. 126. 

> senarium (Ehr.) Ralfs 119, 
122, 128. 

> sexangulare (Bulnh.) Iatno. 117. 

— y crassum T. 117. 

d intermedium T. 117. 

— e attenuatum T. 117. 

— ^ triangularis (Wall.). 1 18. 
— C compressura (Wall.) 11 8. 
sinaragdinum T. 103. 

» sociatum WoLLE 113. 
Sonthalianum T. 124. 

— forinsp T. 124, 126. 

' spec. 12C. 

^ spinosissimum T. 113. 

' .spiiiosum Breb. llG. 

» stellatum RKiVj^rn v Diilrliellum 
T. 113. 

— BOroeben 114. 

’ stelliiium T. 119. 

^ Stronsallcnsc T. 113. 

» striolatuin (NXo.) Arch. 

f. Brasiliensls(\ORDST.)T. 109. 
K. Sv. Vet. Akftd. llniiil) Hiiitd 26 


StauraBtmm aubarmigerum R. et B. 
119, 120. 

— forma T. 120. 

^ subrefractum Lem. 126. 

» subrotula T. 125. 

> Sunderbundense T. 124. 

> toreum T. 115. 

) trachydernHim T. 129. 

— f. minor T. 129. 

^ triangulare T. 116. 

tricorne Mengh. 125. 

» triddum Nordst. f. reversa T. 
108. 

» trifurcatum T. 108, 110. 

— reversum T. 110. 

» trisulcatum, T. 111. 

» — f. minor T. 111. 

truncatulum Reinsch 122. 

> truncatum T. 116. 

» unoinatum T. 127. 

unguiferum T. 130. 

— f. major T. 131. 

» unicorne T. 107. 

^ vestitum Ralfs 7, 129. 

» Wallichii T. 114. 

Willsii T. 114. 

^ Wittrookii T. 126. 

) ZHlcri T. 122. 

Stauroceras KOtz., Closterii sub-gen. 
23. 

Staurogenia quadrata KOtz. 162. 

rectangularis Nag. 162. 
Staiiroplianum T. n. gt>n. 159^. 

^ criiciatum (Wallich) T. 169. 

— s, majiis 169. 

— V. minus 159. 

» gracile (Reinsch) T. 169. 

* pusillum (Wall.) T. 169. 
Staurospermum Ktz. spec.? 164. 
Stenactinium NXg. 103. 
Stephanococliiim verticillatum KCtz. 1 1 . 
Steplianoxa lithium KOtz. l6d. 

^ senarium KOtz. 119. 
Stigoorloiiiara protensum KCtz. 163. 
Stigoncma saxicolum NXo. 14. 

» turfareurn (Link) Cke. 14. 
Streptonerna, Wallicii 142, 144. 

> trilobatum Wall. 144. 
Sympliosiphon minor HiLSK 14. 

Tcinidiitm, Cosinarii n. sub-gen. T. 74. 
Temnozosma, Sphaeroz n. suli-gen. 
T. 143. 

Tessararthra, £hrb. 140. 

» filiformis Ehrb. 142. 

^ moniliformis Ehrb. 66. 
Tessartbronia moniliformis Tcrp. CC. 
Tetmemoros Ralfs 25. 

Brebissoiiii Ralfs forma T. 26. 

— (i attennatus Nordst. 26. 

N:0 6 


Tetmemorus Brebissonii v. minor I)K 
By. 25. 

» granulatns Breb. 8, 25. 

^ ? latus T 36. 

Tetrachastrum Americanum ARCH. 88. 

^ didymacanthnm (NXo.) Arch. 89. 

* mucronatnm Dixon 88. 

^ oscitans (Ralfs) Dixon hh. 

» ))innati6dium (KOtz.) ARCH. 88. 
Tetrapedia cnix-Michaeli REINSch 12. 

* foliacea T. 12. 

» gothica Reinsch 12. 

^ ? Wallichiana T. 12. 

Tetridium, Cosmarii n. sub-gen. T. 74. 
Tliallodesmium, n. gen. T. 159. 

» Wallichianum T. 159. 
Tolypotbrix miiseicola 14. 

Trigonema Wallich 142, 144. 
Trigonoeystis Hass. 103. 

Triploeeras Bail. 26. 

^ abbreviatum T. 27, 39. 

» gracile Bail. 25. 

— a elongata T, 26. 

— /2 gracillima T. 26. 

— y qiiadrilobata 26. 

— • bilobatiim T. 26. 

— • * bidentatum Nordst. f, 
depaiiperata T. 26. 

' Kayei (ARCH.) T. 8. 

' verticillatum Bail. 26. 

•8Uperbuiu(MASK.)N0KD.26. 
TrorhasJruin, Staiirostri ii. siib-gen. 
T. 132. 

Ulothrix teneiTiiim KOtz. 162. 

zonata (Web. et M.) Kt*. 162. 
riva fasciata Deltl. 11. 

VauclicTiu D(’. sp.y 166. 

Vcsienlifera erispa Hass. 163. 

Vibrio ncerosus Schraxk. 18. 

> lunula MFll. 19. 

Xantliidiastrum, Drlp. i:)8. 

> paradoxum Dklp. 139. 
Xnntliidiuni EllR. 98. 

acanthophorum Nordst. 7. 

— (i Bcngaliciim I.agerii. 8. 

^ nugulatum (JosH.) I.agh. 100. 
^ niitilopdcum Breb. f. Josh. 7. 

— \. aiigiilatum Josif 100. 
f. depressa T. 100. 

— d iNilymaziim Nord. lOO. 

— — f. major 100. 

^ nrinatuni Breb. 102. 

— fi basidentatum. Nord, 103. 
~ V. incongntum T. 102. 

> Bengalieum T. 100. 

» bisenarium Ehr. a typiea 99. 
116. 

23 
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Ktithidiam bisenarium var. rotunda- 
turn T. 99. 

— var. ornatum T. 99. 
HrebiASOiiii Ralpr 99. 

> hrevi<5orne T. 101. 

» coronatum Ehrb. 116. 

> cosmarifornie T. 9R. 

— f. evoiuta T. 98. 

> cnfltatum Rkeb. 99. 

— f. Inomata T. 99. 

— V. erectum T. 99. 

— var. leiodermum (R. et B.) 
T. 99. 

f. irregularis T. 99. 

— — f. inevoluta T. 99. 

vn,r. ft uiiciiiHtum Breb. 99. 


Xanthidium echinus £hr. 102 
» eyimium T. 102. 

> fasciculatum Ehr. 100. 

— (i polygonum Ehr. 100. 

^ fiiroatum Ehr. 116. 

— HALF8 102. 

» (troenlandicum Boldt 10.8. 
hastiferum T. a typica 100. 

— planum T. 100. 

— y angoiatum T. 100. 

— V. Javanicum (Nordst.) T. 

100 . 

> hexacanthum T. 101. 

> hexagonum (Boli>t) T. 137. 

> Indicum liAGRRH. 8. 

» ineptum T. 101. 


Xanthidium leiodermum H. et H. 99. 
» Nordstodtianum Rrinsch lOO, 
101 . 

^ octocorne Ehr. 7, 101. 

» |>olygonum (Ehr.) Hass. lOO. 

pulchrum T. 102. 

^ Raneegungense T. 102. 

'» Searsolense T. 101. 

> tenufssimum (Arch.) T. 137. 

» tetracanthum T. 101. 

^ torquatum T. 102. 

^ uncinatum Breb. 99. 

Zygnema, Aodh. 154. 

Zygogoniuro, KOte. 154. 
Zygoxanthiuni echinus Khr. 102. 



EXPLICATIO ICONUM. 

Nisi aliter iridicatuui egt, icoiies oiiiiies SOO-es aiiiidiiicata! sunt. 


TAB. 1. 

Fig. 1. Dyspbiiictiuiii dubium, a. sp.V 

» 2 . 

» 8. Mesotaeiiiuai cblamydosporuiaV De Hary. 

V 4. ^ Brauaii De Bary. 

^ 5. Cyliadrocystis ovalis, a. sp. 

< d. Mesotapniuai sp.V 

^ 7. Penium lanceolatua^ a. sp. 

V 8. > sub'lamellosum, a. 8p. 

^ 0. V aavigiumf a. sp. 

>10. * bisporuai, a. sp. x 550. 

^ li. Spirotapaia traacatu, Akch. 

' 12 Closterium Kuetziagii^ Breb. after Wallich. 

13. ^ Wallichii, a. sp. a. empty froad« 

shewiag the peculiar triple suture, X 400; b. 
extremity, highly magaitied, after Wallich. 

» 14. Clpsterium acutuai, Breb. f. tenuior Nordst. 

X 600. 

V 15. Closterium acerosuai (Schkank) Ehrb., f, ad 

67. peraceroso Gay accedeas, X 400. 

16. Closterium Ebreabei-gii, Meneqh. X 450. 

' 17. ^ arcuatum, Breb. X 400. 

>18. V Leibleiaii KCtz. var. aagulatiiai 

BaL 8. f. miaor, x 400. 

> 10. Mesotapaium? gigaateum, a. sp. 

> 20. Closterium tuaiidulum. Gay. 

' 21. Dyspbinctium iaferum, u. sp.V 

21* V exile, a. sp. 

22. Peaiuai obluugum, De Bary, forma major. 

V 23. Mesotapaium caldariorumV (I.aueru.) Hanso. 
24. Cyliadrocystis? minutissima, a. sp. 

2.5. Closteriuni Wittrockiaiium, a. sp., X 200. 

» 26. Dyspbinctium cunicuin, a. sp. 

V 27. Peaiuui digitus (EUR.) Breb. f. rectum, a. f. 

TAB. 11. 

1. Trlplocems gracile, Bailey; forma delongata. 

2. gracll- 
limu. 

3. Triploccras y cpuidrilo- 

batu. 


Fig. 4. Triploceras gracile, Bailey ; * bilobatum, ao\. 
sub*sp 

5. Docidiuin maramillatuiu, a. sp. 

^ 8. Docidium perlapve, a. sp. 

7. oedematttin, a. sp. 

V 8. robustum, n. sp. 

0. quantillum, a. sp. Cfr t. IV, f. 12. 

V 10. » sequale, a. sp. foraia moastrosa. Cfr 

t. )11I, f. 11. 

' 11. Docidium c>lindricum, a. sp. 

>12. salebrosuro, a. sp. 

>13. > )>olymorphum, n. sp. Cfr f. 17. 

aad t. IV, f. 13. 

V 14, 15. Docidium egregiuui, o. sp. 

> 16. Docidium olatum ,a. sp. 

> 17. > polyaiorpbum, a. sp. Cfr f. 13, aad 

t. IV, f. 13. 

18. Docidium rhoaipliaeuai, a. sp. 

> 10. longiuscnlum, n, sp. 

TAB. 111. 

1. Docidium sub*corouu latum, a. sp. 

2. Wallichianum, n. sp. 

3. ougeneum, a. sp. 

>> 4. ' Bengalense, a. sp. ; x 500, c. x 25o. 

» 5. gloiiosuin, n. sp. 

V 6. regale, a. sp. 

> 7. » aodosum (Bail.) Bali'S. 7 a var. 

y deatatum, fornin Indies : 7 b apex of var. 
(i Aaglieum. 

8. > Sontbalianum, a. sp. 

0. Pcaium simplex, a. 8 |l 

10. Docklium sceptnim, RoY; fonna punctata. 

11. apqiiale, a. sp. (7r t. II, f. UL 

TAB. IV. 

1. Docidium oriontalo, n. sp. 

2. oxcclsnm, n. tqi. 

3. maciilatuin, n. sp. 

4. KhiTiil>ergii Rales. %ar. .7 tuniidinii. 
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Fig. 6. Docidiinn setigorum, ii. sp. Fig. 4. Dyspbinetiam sub-turgidumf ii. sp. 


6. 


conjauctum, n. sp. 

7. 

V 

cristatum, n. sp. 

8. 


Indicum (iRUNOW, forma ni^jor. 

9. 


irregulare, n. s.; after Wallich. 

10. 


truncatulum, n. sp. 

11. 


abruptum, n. sp. 

12. 

> 

fluantillum, n. sp. Cfr t 11, f. 9. 

13. 

> 

13, 17. 

polymorphum, n. sp. Cfr t. 11, f. 

14. 

Docidium 

crispulum, n. sp. 

15. 

> 

baculiformc, n. sp. 

16. 


undttlatum, Bailey. 

17. 

Triploceras abbreviatum, n. sp. After Wall. 

18. 

Docidium 

parvum, n. sp. After Waluch. 

19. 

Triploceras gracile lUn. scinic. juveuilis, after 
Wallich. 

20. 

Docidium 

iuoruatum, u. sp. 


TAB. V 

1. Micrahteriaa tropica, Nordst. 

2. ^ Mahabuleshiwarensis, Hobs., \ar. 

oxcelsior (Walwoh) Nob. 

3. Micraaterias pinimtiMa (Kt)TZ.) Halfs. a, c, 
f. a typica: b, ^ quadrata, n. f.; y ex- 
pansa, n. f.; d, i infiata, WoLLE; f. g, formse 
inonstrosie. 

4. Micrasterias crux^molitenais (Ehrb.) Ralfs. 

a, f. a typica; b, f. /9 compressa n. f.; c, f. 

y minor, ii. f.; d, f. d lata, n. f.; e, f. € ro- 
busta, n. f.; f. forma 5 ^ *• ^ 

gracilis, a. f. 

- 6. Micrasteiias furcata, Ralfs. a, f. o typica; 

b, forma gracRlima, n. f.; c, forma y ex- 
paiiaa, n. f. 

6. Micrasterias radians n. sp. a, f. a typica; 
b, f. dcntata. 

TAB. VI. 

1. Micrasterias Mababnleshwareusis, Hobson ; f. 
major, u. f. 

» 2 — 5. Micrasterias alata, Wallich. Fig. 3, 6, 

« typica; 2, var. ^ depressa, ii v.; 4, zygo- 
spore. 

6. Micrasterias lux, Joshua. (Mr t. XXI I, f. 2. 

7 — 11. Micrasterias incisa (Ukbb.) Ralfs. o ty- 

pica, f. 8, 10; ^ Wallicbiaiia n. f,, f. 7, 9; 
y aculeata, n. f, f. 11. 

12 — 16. Micrasterias foliaoea, BaILKY. Fig. 12 — 
14 ; dg. 15 zygospore. 

16 — 18. Micrasterias stauromor]dia, ii. sp. 

TAB. VU. 

1. Docidium latum, u. sp. 

2 a rotun^tum, n. sp. 2 b, sutural re- 

gion of Doc. inerme, n. sp 
« 3. * Docidium pyriformc, ii. sp. 


» 5. « grande Dblp. var. cnneatum, n. v. 

» 6. > connatum (Breb.) Reinsch. 

7. Pcuiuin polymorphum, Perty. 

» 8. Cyliudrocystis diplospora? Lund. 

0. Tetmeraorus Brebiseonii, Ralfs. forma. 

^ 10. Dysphinctium retusum, n. sp. 

V 11. Cylindrocystis? deprena, n. sp. 

12. "Penium rotundum, n. sp. 

» 13. Dyspbioctium monile, n. sp. 

^ 14. » beterodoxuin, ]i. sp., var. orna- 

tum, n. V. 

> 15. Dyspbinctium beterodoxuin, n. sp. 

> IG. V aspersum, n. sp. 

» 17. Kuastnim (Rucosmium) subintegrum, Nordst., 
var. Indicura, n. v. 

/ 18. Cosmarium serratum, n. sp. 

19. > contractum, Kirchn.; lat. v. Cfr 

f. 33, 34, 38; t. IX, f. 21. 

^ 20. rosmarium titbophornro, Nordst. f. irregularis. 

V 21. t concinnum (Rabh.) Reinsch. 

^ 22. laeve, Rabh. Cfr t. VIII, f. 21. 

23. perpastnm, n. sp. 

24. lloldtii, n. sp. 

> 25. V Kegnellii, Wills, minor. 

26. » ^ ft major. 

27. uodulifemm, ii. sp. 

28. crenatnm, Ralfs, forma. 

29. V mordax, n. sp. Cfr t. IX, f. 7. 

30. Bissetii, n. sp. 

V 31. > macuiatum, n. sp. Cfr t. VIII, 

f. 68. 

> 32. Cosmarium turaescens, ii. sp. 

V 33, 34. » contractum, KiRCHN. Cfr f. 19, 

38; t. IX, f 21. 

85. ('osmarium auriculatum, Reinsch. (Mr t. IX, 
f. 8. 

V 36. Cosmarium punctulatum Breb., forma Klebs 

(C\ KUManum). Cfr t. VIII, f. 16, 53. 

^ 37. Cosmarium trinodiferuro, n. sp. 

> 38. contractum Kirchn., var. puiicta- 

tum. Cfr supra. 

^ 39. Cosmarium ctenoMeum, n. sp. Cfr t. VIII, 

f. 69. 

TAB. VIII. 

’ 1. (Cosmarium oentrosplifnctum, n. sp. 

) 2. oormptnm. n. sp.; cfr t. IX, f. 40. 

V 3. sttb-cincblare, n. sp. Cfr f. 7; t. 

IX, f. 27, 87. 

4. Cosmarium sp. (t\ Nordst. forma?) 

V 5. * mierospbinetum? N. and Wittr.; 

f. parvula, n. f. (p. 52), 

» 6. Cosmarium quadratis, a. sp. 

* 7. » sub-circalare, n. sp.; var. (i rugo- 

sum, n. v. Cfr supra; t. IX f. 27, 37. 

8. Cosmarium octogibbosum Rnsgh. Indiiia T. 
(Cos. Haromeri Rsinboh ex. p.). Cfr t. X, 
f. 14. 



KONUL. SV. VKT. AKADKM1EX8 RANOUNOAK. BAND 25 . N:*) 5 . 


181 


Fig. 9. Cosnarium viUatum, ii. sp. 

’ 10. istbmochoiidrumV Nordst., var. (i achoiidrum, 

n. V. 

11. Cosmarium apertum, u. sp. 

’ 12. ’ > cycladatum, n. 8p. 

^13. bicrenalum, n. ap* 

14. colomtum^ u. 8p« 

15. Hammeri, KeinscUi f. acuta. Cfr 

t. IX, f. 34. 

16. Cosmarium puiictulatum^ bREB., var. duprcs- 
sum, 11 . V. Cfr f. 63, et t. VJl, f. 36. 

17. Cosmarium pygmmum, Archer. 

^ 18. » exiguum, Archer, f. minor. 

; 19. / Willsianum, u. sp. 

^ 20. ^ pygmeeuiu, Archer. 

21. V laeve, Kabh. forma? Cfr t. VII, f. 22. 

22. V armillatum, n. sp. 

> 23. » hoiualodermum, Nordst. var. (i 

1 ‘otuiidatum, Wille. Cfr f. 62. 

V 24. Cosmarium bidentatum, n. sp. 

25. > Meneghinii, Hreb. forma tricre- 

iiHta, 11 . f. 

26. Cosmarium laciuiatum, ii. sp. 

^ 27. > tsnerum, n. sp. 

28. » Jeneseiieiise, Boldt; forma. 

' 29. creniferum, ii. sp. 

• 30. munitum, n. sp. 

» 31. « puteale, a. sp. Cfr t. XXII, f. 0. 

32. Euastrum sculptum, u. sp.? 

^ 33. C'osmarium Bengaleiise, a. sp. Cfr t IX, 
f. 33. 

)/ 34. Cosmarium nigro-cirratum, n. sp. 

36. > anguiatum, Pkrty. f, major GrOn. 

Cfr t. IX, f. 25. 

36. Cosmarium alatum, KiRCUN. var. Cfr f. 57. 

V 37, 38. supergi'anatum, a. sp. 37, f. minor; 

38 f. media. C fr t. IX, f. 24. 

39. Dysphinctiura Ckibuii (KlRCH.) NOB.; var. re- 
gularc, 11. V. 

^ 40. Dysphinctium Willei, u. sp. 

^ 41. Cosmarium inane, n. sfK 
^ 42. Dysphinctium basi-deooruiu, ii. sp. 

» 43. Cosmarium melanosporumV Archer, forma ori> 
cutalis. 

> 44. Cosmaiium erosum, ARCHER; f. minor. 

45. psendoouronatuin, n. sp. 

46. » insigne, n. sp. 

V 47. ^ iuoavatum, u. sp. C^fr t. XXII, f. 7. 

* 48. rotunduui, n. sp. 

49. » pseudo-proluberans, Kircun., forma. 

i fr t. X, f. 6. 

« 50. » scabro-latam, n. sp. 

» 61. » Portianum, Archer, forma. 

> 62. » triceps, u. sp. 

^ 53. » punctulatum Breb., L fi rotunda- 

turn Klebs. Cfr f. 16, et t. VII, f. 36. 

V 64. Cosmarium Aitchisonii, Scuaar. Cfr t. IX, 

t la. 

> 56. Cosmarium Uangenae, Ui sp. 

» 56. » peregrinum, n. sp. 


Fig. 67. 
‘> 68 . 

V 59. 
60. 
61. 

» 62. 

. 63. 

64. 

V 65. 
66 . 

. 67. 

X 68. 


1 . 


3. 

V 4. 

> 5. 

» 6 . 
. 7. 

‘ 8 . 

9. 

> 10. 

^ 11 . 

V 12. 

. 13. 
^ 14. 
^ 15. 

'f 16. 

^ 17. 
> 18. 

^ 19. 

. 20 . 
. 21 . 

. 22 . 
. 23. 
^ 24. 

» 25. 

. 26. 
> 27. 

» 28. 

. 29. 


Cosmarium alatum, Kirchn, f. Cfr f. 36. 

^ innotum, n. sp. 

ctenoidum, n. sp, Cfr t. VII, f. 39- 
Amellii, Boldt, forma, 
scenedesmum, Delp. var. y punc. 
tatum, n. v. 

Cosmarium liomalodermum, N 0 RD 8 T., a typica. 
Cfr f. 23 supra. 

Cosmarium obsoletum (Hantzsch) Heinsch, 
f. major. 

Cosmarium taxichondruiu, Lvnd. var. nudum, 
n. v.; lat. v. f. 64* 

Cosmaiium palustre, u. sp. Cfr t. IX, f. 1,29. 
» forte, n. sp. 

> rugosum, 11 . sp. 

/ maculatum, n. sp. ; forma. Cfr 
t. Vll, f. 31. 

TAB. IX. 

Cosmarium palustre, u. sp. var. /i ovale, (^fr 
f. 29; t. VllI, f. 65. 

Cosmarium praecclsum, n. sp. 

/ panduriforme, n. sp. 

Sikbimense, 11 . sp. Cfr f. 36. 
Dysphinctium supraconnatum, n. pp. 

Cosmarium striatum, Boldt, f. liidka, n. f. 

» mordax, n. sp. Cfr t. VII, f. 29. 
auriculatum, Heinsch ; var. (isav- 
rucosum, u. v. Cfr t. VII, f. 35. 

Xaiitbkliuni cosmariforme, n. sp.; f. evoluta, 
n. f, Cfr t. XII, f. 17. 

Cosmarium sp. (C. iienzosmumV var. y granu- 
latum). 

Cosmarium (^oncentricum, n. sp. 

])erizo8mum, n. sp. 

' '« var. ornatum, n. v. 

cuncatum? Josh. var. Indicum, 11 . v. 
sub-quasilluB, Boldt ; var. tropi- 

cum, n. v. 

Cosmarium sp. 

ptilotum, 11 . sp. 

> Aitchisonii, Schaar., var. jiuiicta- 
turn, n. V. Cfr t. VIll, f. 64. 

Cosmarium Tittaghu reuse, n. sp. 

medioglabrum, 11 . sp. 

^ contractum Kirscun.,? var. punc- 
tatum. Cfr t. VII, f. 33, 34, 38. 

Cosmarium paradoxum, n. sp. 

» staurochondrum, Ia:iu. var. 

> supergranatum, n. sp. f. pulchrum. 
Cfr U VIII, f. 37, 38. 

> angttlatam, Pkrty, f. major GrCn., 
lat. V. Cfr t. VIII, f. 36. 

Cosmarium proteiforme, n. sp. 
sub-circulare, n. sp.; lat. v. Cfr t. VIII, f. 
3, 7 ; f. 37 infra. 

Cosmarium Noiimbergeuse, Heinsch, var. mi- 
croscopicum, n. v. Cfr f. 43. 

Cosmarium palustre, Nob. a circulaiis, f. mi- 
nor. Cfr f. 1; t. VIU, f. 66. 
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Fig. 80. Cosmariuoi soxaiigulare, Lund. var. Bengaleiise, Fig. 19, 20. Cosiiiariuin venastam, BRBB. formae. Cfr 


II. V. 

> 31. Cosmarium oequaie, ii. sp. 

V 32. V scabrum, u. sp. 

* 33. ^ Bengaleuae, n. sp.; lat. view. Cfr 

t. VIII, f. 33. 

^ 34. Harameri, Rbinsoh, f. H Knscu. Cfr 

t. VIII, f. 15. 

) 36. (’osmarium orieiitale, ii. sp. 

V 36. Sikbimciise, n, sp. ; lat. v. Cfr f. 4. 

>*37. ^ sub-circulare, u. sp.; basal v. Cfr 

f. 27 supr.; t. VIII, f. 3, 7. 

> 38. Cosmarium scutellum, ii. sp. 

39. > dulciferum, n. sp. 

40. con-uptum, n. sp. Zygospore, after 
Waluch. Cfr t. VIII, f. 2. 

* 41. Cosmanum pseudo-Broomei, Wolle. 

* 42. > impressulum, Elfv., f. minor. 

> 43. > Norimbergense, Reinsch, formav 

Cfv f. 28. 

^ 44, 45. Cosmarium moniliforme (TURP.) Ralfs; 
formse. 

* 46. Cosmarium pulchellum, n. sp. 

> 47. > tetrophthalmum (KOtz.)Breb. For- 

ma. 

« 48. Cosmanum sp. (6*. consperto Ralfs, fl ro- 
tundatum WiTTR. accedens). 

49. Cosmarium spiculiferum, n. sp. 

» 50. ^ Indicum, n. sp. 

51. Euastrum clepsydra, Wallicu. 

^ 52. Cosmarium sp. Forma roousti-osa egrcgia! af- 
ter G. C. W. X 600. Species 6’. punctalato 
Brbb. accedens. 

TAB. X. 

1. Cosmarium scalare, n. sp. 

* 2. Euastrum nobile, n. sp. x 700. 

3. Cosmarium depi'essum (Nag.) Lund. 

4. > Barrackporeanum, a. sp. 

5. occidentale, n. sp. gtmma- 

Um^ Turner 1885). v. oniatum n. v. 

6. Cosmarium pseudo-protuberaiis, Kirchn., f. 
typica. Cfr t. VIII, f. 49. 

7. Cosmarium prominens, ii. sp. 

8. > bacciferuin, n. sp. 

9. Dyspbinctium qualum, n. sp. 

Kb Cosmarium umbonatum, n. sp. 

11. macrosporum, n. sp. 

12. octogonum, n. sp. 

13. Raneegungense, n. sp. 

-14. octogibbosum IlNSCH., fi Indica, f. 

minor. Cfr t. VIII, f. 8. 

15. Cosmarium C.'ambricuin, Cooke et Wills; f. 
minor, n. f. 

16. (,*osmariutii rectosporum, ii. sp. 

« 17. Euastrum subsiunosum, n. sp., a typica. ('fr 
f. 37. 

^ 18. Euastrum erosuiii, Lund., f. attciiuutu. Cfr 

r. 21. 


f. 24 infra; t. XI, f. 2. 

V 21. Euastrum erosum, Lund., f. attenuata. Cfr 

f. 18. 

> 22. Euastrum sp. (£?. erosum Ld. ct Cos. crena- 

turn Ralfs intermedium). 

> 23. Euastrum erosum, Lund., f. y undata. 

V 24.^ Cosmarium venaslum, Breb. forma. 

> 25, 26. > pusillum Brbb.: 25, var. retusum; 

26, forma V 

' 27. Cosmarium granatuin, Breb. forma. 

^ 28. Euastrum turgkium, Waluch, « typicum. 

V 29. > ^ ^ var. (i Gruno- 

vii, n. V. 

> 30. Euastrum binale (TuRP.) Ralfs, f. d. sub- 

secta, n. f. 

/ 31. Euastrum simplicius, n. sp. Cfr f. 41. 

V 32. » sub-stellatum Nordst., f. Beiigaleii- 

sis, n. sp. 

33. Euastrum roicracanthum, n. sp. 

• 34. orientale. Nob. Cfr t. XI, f. 26. 

^ 35. binale ('lURP.) Ralfs ; c. seetu, n. 

f. Cfr f. 39, 47; t. XI, f. 5. 

V 36. Euastrum annulaturo, n. sp. Cfr f. 52. 

> 37. > subspinosum, n. sp., f. (i tumida, 

II. f. Cfr f. 17. 

- 38. pAiastrum dentiferum, n. sp. 

> 39. > binale (Turp.) Ralfs; c. secta, cfr 

supra. 

* 40. Euastrum Caiidianum, Dblp., var. munitum, 

n. V. 

V 41. Euastrum simplicius, ii. sp., f. minor. Cfr 

supra. 

42. Euastrum quintaiium, n. sp. 

» 43. ^ spicatum, n. sp. 

. 44. > platycenim, Rnsch, v. pulcbrum, ii.v. 

> 45. V singulare, n. sp. 

46. > acanthopleurum, n. s|». 

^ 47. ^ binale (TuRP.l Ralfs ; f. c. secta, 

n. f. Cfr supra. 

' 48. Euastrum levatum, n. sp. 

49. V cymatium, n. sp. 

50. > binale (Turp.) Rauts; f. a minuta, 

n. f. 

51. Euastrum inermius, NORDST. 

52. annuiatum, n. sp., lat. view. Cfr 

supra. 

53. F^uastrum acantbopborum, n. sp. 

54. 55. ^ i*adiatum, n. sp. 

> 56. projectum, n. sp. 

57. » praepandum, ii. sp. 

58. binale (Turp.) Ralfs; f. b uni- 
corne, ii. f. 

^ 59. Euastrum ampullaceuin. Halfs; var. iiicuva- 

tum, n. V. 

^ 60. Euastrum carduetum, ii. sp. 

>61. * obesum. Josh., f. glabra. 

62. Cosmarium? sp. After G. C. W.; zygosimra 
cgregia! x 600. 
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TAB. XI Fig. 37. Arthrodesmus sobtilatus, KfTZ., f. me<lia. Cfi 


Fig. 1. EimBtrum incurvatum, n. sp. 

» 2. ("osmarium venustum, Breb. forma. Cfr t. X, 

f. 19, 20, 24. 

» 3. Euastrum longifrons, n. sp. (p. 34). 

» 4. ^ paradoxuiB, n. sp. 

» 5. » binale (Turp.) Ralfp, f. c seotn; 

cfr t. X, f. 36, 39, 47. 

’ 0. Euastrum orbiculare (Wallich. a, segmonf 

with young semicell; b, c, d, other ?icwi. 

^ 7. Euastrum didelta (RALPfl?). Zygospore, after 

Wallich. 

^ 3. Cosmarium abruptum, Lund.; forma Go- 

styniense Raoib. 

9. Euastrum verrucosum, Ehrb. var. [i Wallicin- 
anum, n. v. 

^ 9* Euastrum verrucosum, Ehrb. var. y simplex, 

J08H., f. tumescens. 

^ 10. Euastrum commtssurale, Breb. var. y Wnlli- 

chii, n. V. 

> 11. Euastrum commissurale, Breb. var d capita- 

turn, u. V. Ofr f. 27 infra. 

» 12. Euastrum schizostaurum, n. sp. 

13. > cruciforroc, Wallich (mser.). 

14. » elega’ns, Breb., var. nudum, n. v. 

rfr f. 16. 

^ 16. Euastrum iiummulariuro,l)ELP., var. planum, n.v. 

^ 16. Euastrum elegans, Breb. var. planum, n. \. 
» 17. > Nordstedtianum, Wolle; var. ele- 

gaiis, n. V. 

> 13. Euastrum clavatum, n. sp. 

» 19. ' veiitricosum Lund., var. Florida- 

num, n. v. 

> 20. Euastrum (iangense, n. sp.V 

V 21. V quincunciale, n. sp. 

22. > divaricatum, Lund., a typica. (’fr 

f. 26. 

* 23. Euastrum prorum, n. sp. 

24. stigmosum, n. sp. 

'■ 26. ^ divaricatum, Lund., var. fi inevolu- 

tum, n. V. 

" 26. Euastrum orientale. Nob., lat. view. (Tr t. 
X, f. 34. 

27. Euastrum commissural©, Breb. var. fi cras- 
sum Nord8T., forma? (’fr supra. 

' 23. Arthrodesmus incurvus, n. sp.? 

29. ' minor, n. sp. 

> 30. ' crispus, n. sp. 

31. ) eurvatus, n. sp.*, vert. v. (Tr 

f. 33, etc. 

> 32. > convergens, Ehrb., f. (i curta, 

n. f. (7r f. 41, 42; t. XH, f. .3. 

' 33. Arthrodesmus curvatos, n. sp.; a typica. ( fr 
f. 36; t. XII, f. 2, 8, 7, 11, 13, 16. 

> 34. Arthrodesmus hiatus, n. sp.; f. minor. Cfr 

f. 40; t. XII, f. 1. 

^ 35. Arthrodesmus curvatus, n. sp.; f. major. 

» 36. » subulatus, KCtz., f. media. Cfr 

f. .39, t. xn, f. 4. 


f. 39, t. XII, f. 4. 

» 33. Arthrodesmus Gangensis, n. sp. Cfr t, XII, f. 14. 

^ 39. V suhulatos, KCtz., f. minor. 

» 40. ; hiatus, n. sp., f. a major. 

) 41, 42. > convergens, Ehrb. 42, a typiea; 

41, y minor, n. f. 

43. Arthrodesmus incavatus, n, sp. 

TAB. XTT. 

> 1. Arthrodesmus hiatus, n. sp. ; L a major, with 

young semicell. 

2. Arthrodesmus curvatus, n. sp. f. 

> 3. convergens, Ehrb. ; cell, eopul. 

enm zygosp., sec. Wallich. 

' 4. Arthrodesmus subulatus, KOtz., f. media. 

6. ^ gibberulus, .Joshua. 

6. incus (Breb.) Hass. Formse 

varifip. 

' 7. Arthrodesmus curvatus, n.sp. : divisio eellulariim. 

' 3. ' V n. sp. ; f. ji major. 

9. phimus, n. sp. 

10. Indicus, n. sp. 

11. • eijrvatus, n. sp. ; cell, eopul. eurn 

zygosp., sec. Wallich. 

12. Arthrodesmus convergens, Ehr., semic. cum 
parasit., after Wallich. 

13. Arthrodesmus curvatus, n. sp. ; f. major inci- 
piens? X 6.50. 

) 14. Arthrodesmus Gangensis, n. sp. 

15. ^ curvatus, n. sp. ; cum tegumen- 

tum inucosuni, X 660. 

^ 16. Xanthidium hastiferum, TURNER; f. angulatn. 

17. > cosraariformc, n. sp. Cfr t. IX, f. 9. 

18. ') cristatum, Breb., f. inornata, n. f. 

^ 19. > hastiferum. Turner; a latere, spe- 

cimen irregulare! 

» 20. Xanthidium cristatum, Breb. Cfr, f. 18, .31, 
.33; t. XIII, f. 3, 6. 

' 21. Xanthidium ineptum, n. sp. 

' 22. ♦ hastiferum, 'Purner; divisio ab- 

normalis, after Wallich. 

23. Xanthidium hastiferum. Turner, var. Javani- 
cum (Nordrt.) Nob., f. plana, n. f. 

24. Xanthidium antilopppum (Breb.) KOtz.. forma 
depressa, n. f, 

26. Xanthidium hastiferum. Turner, f. a typica. 

26. hexacantbum, n. sp. 

27. ^ cristatum, Breb., var. leiodermum 

(B. B.) Nob., f. inevoluta, n. f. 

' 28. Xanthidium bisenarium, Ehrb.; var. rotunda- 
datum, n. V. 

) 29. Xanthidium tetracanthum, n. sp. 

30. ^ bisenarium, Ehrb., a typica. 

.31. V cristatum, Breb., var. leiodermum 

(H. iVc B.) Nob., f. irregulaiifl, n. f. 

> 32. Xanthidium Bengalicum, n. sp. 

33. > cristatum^ Breb., var. leiodermum 

(R. & B). Nob. . 

34. Xanthidium fasciculatum, Ehr. 
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TAB. XIII. 

Fig. 7. 

Staurastrum pisciforme, n. sp. 




♦ 

8. 


saltans, Josh. 

Fig. 1. 

Xanthidiam antilopseam (Brbb.) KOtz., var. 

» 

9. 

» 

galeatum, n. sp.; f. 2-goiia. 



d polymazurn, NORDST., f. major, n. f. 


10. 


» > f. 3-gona. 

> 

2. 

Xanthidium bisenaiium, Khrb., var. omatum, 

P 

11. 

p 

Indicum, n. sp. 



11. V. 


12. 

p 

leptocladum, Nordrt., var. Scot- 

V 

a. 

Xanthidium cristatum, Hreb. forma; cfr t. 



nutum, WlLLR; a— c X 330, d X 600. 



XII, f. 31. 

V 

13. 

Staurastrum Bengalense, n. sp.: f. minor x 300. 


4. 

Xanthidium armaium, Breb., var. incongruum. 

p 

14. 


pseudo-Sebaldi, Wills ; var. S hi- 



n. V. 



rorne, BoLDT x 330. Cfr t. XVI, f. 14. 

•p 

5. 

Xanthidium cristatum, Breb., var. erertiim, 

') 

15. 

Staurastrum grallatorium, Nordst. 



n. V. 

'} 

IG.^ 


leptocladum, Nordst.; var. cor- 

p 

G. 

Xanthidium hastiferum, Turner, forma; cfr 



nutum, WiLLE. 



t. XII, f. 2,3. 

> 

17. 

Staurastrum 

angulare, n. sp. x 600. 

V 

7. 

Staurastrum spinosissimum, n. sp. 


18. 

V 

Sunderbundense, n. sp. x 400. 

V 

8. 

Xanthidium Searsolensc, n. sp. 

p 

19. 

p 

quadratum, n. sp. x 300. 

7 

9. 

> hrevicorne, n. sp. 

p 

20. 

p 

arcuatum, Nordrt. 


10. 

« pulchrum, n. sp. 

p 

21. 

p 

patens, n. sp. 


11. 

» Raneegungense, n. sp. 


22. 

p 

cnsiferum, n. sp. 

■'> 

12. 

cximium, n. sp. Cfr t. XXII, f. 10. 


23. 

p 

microscopicum, n. sp. 

. 

13. 

Staurastrum retusuro, n. sp. 


24. 

.) 

Gssiim, n. sp. x GOO. 

) 

14. 

> smaragdinum, ii. sp. X 300. 

p 

26. 

p 

baculiferum, n. sp. x 600. 


1,0. 

> striolatum (NXo.) Archer, f. Hra- 

» 

2G. 

V 

nodiferum, 11 . sp. x 600. 



silicnsis, n. f. 

» 

27. 

p 

Sontbaliauum, 11 . sp. x 400. 


IG. 

Staurastrum polytnchum, Perty. 

V 

28. 

p 

cerntodes, u. sp. 


17. 

V dilatatuni, Ehrb., var. Iiidicnm, 







n. V. 




TAB. XV. 


18. 

Staurastrum papillosum, Kirchn. ; forma. 






19, 

» depressum, NXo., f. apcrta, n. f. 


1. 

Staurastrum sexangulare (Bulnh.) Lund., var. 



X 300. 



Y crassum, i 

u. V., fomiie. 

V 

20. 

Staurastrum truncatum, n. sp. 

p 

2. 

Staurastrum 

sexangulare (Bulnh.) Lund., var. 

> 

21. 

^ coronifemm, n. sp. 



d intermedium, ii. v. 


22. 

^ margaritaceum (Ehr.) Menoh.; 

» 

3. 

Staurastrum sexangulare, (Bt unh.) Lund., var. 



var iiiornatum, n. v. 



€ attenuatum, n. v. 

> 

23. 

Staurastrum Borgescnii, n. sp. x 300. 

') 

4. 

Staurastrum 

|>aradoxum, MeyeN; f. 2-goua, 

o 

24. 

> stellatum, Reinrch, v. pulchclium. 



a b; f. 3-gona, d e; var. longipes, N 0 RD 8 T., c f. 

p 

26. 

» Willsii, n, sp. 

) 

,6. 

Staurastrum 

paradoxum, Mkyen; \ur. y de- 

V 

26. 

gemmuiatum, n. sp. 



pressum, n. 

V. 

p 

26* 

> lecpium, n. sp. 


C. 

Staurastrum 

stellinum, n. sp. 

V 

27. 

pinnatum, n. sp. Cfr f. 29, 

p 

7. 

p 

siib-rotula, n. sp. 

p 

28. 

^ torsum, n. sp. 


8. 

'> 

bibdiim, Breb., var. tortum, u. v. 

p 

28* 

V ornatum (Boldt) Nob. 



Cfr t. XVI, 

f. 37. 

» 

29. 

> pinnatum, ut supr., var. simplex. 

p 

9. 

Staurastrum 

ordiuatum, n. sp. (p. 108). 


.30. 

foliatnro, n. sp. 

» 

10. 

>. 

trifidiim, Nordst., f. reversa.n. f. 


.31. 

^ suh-armigerum, Roy and Bisset: 


11. 

p 

laceratum, n. sp. 



forma. 


12. 

p 

resupinum, u. sp. 


32. 

Staurastrum pansum, ii. sp. 


13. 

» 

senarium, Ehr. 


33. 

^ triangulare, n. sp. 


14. 


nonanum, u. sp. (Tr f. 16, 24; 

» 

34. 

’ Wallichii, n. sp 



t. XVI, f. 1 

, 




» 

16. 

Staurastrum 

nonanum, n. sp., f. minor. 



TAB. XIV. 


IG. 


unicoriic, 11 . sp. 




p 

17. 

p 

ecome, n. si>. 


1. 

Staurastrum sexangulare forma* ; a f . ^ tri- 

p 

18. 

p 

unguiferum, n. sp. 



angularis; h f. ^ compressa. 

■> 

19. 

p 

» V f . major. 

» 

2. 

Staurastrum quadricomutum, RoY & BI88ET, 


20. 

p 

contectum, n. sp. (Tr t. XVI, f. 



f. c. zygospore. 



2; t. XXII, 

f. 11. 

* 

3. 

Staurastrum galeatum, n. sp. Cfr 9, 10. 

» 

21. 

Staurastrum 

infestum, u. sp. 

p 

4 . 

> horridum, n. sp. x 300. 

') 

22. 

> 

sp. 


6. 

^ oriciitale, n. sp. (p. !23). 


23. 


llantzscbii, Reix.^^cH; var. i <*r»r- 

V 

G. 

^ furcatiim (Ehr.) Breb. ; f. Indica, n.f. 



nutum. u. V. 
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Fij;. *24. Staurastrum iioiuinuni. n. sp. ; f. 4-gona. 

25. n. sp. 

26. ^ Wittroikii, n. sp. 

27. inodituiiK n. sj). 

TAB. XVI. 

1. Staurastrum iionanum, n. si)., f. 4-gona, vert. \. 

2. ^ contectuni, n. sp., var. inevoluturti, 

n. V. Cfr t. XV ( t XXII. 

3. Staurastrum uucinatum, n. sp. 

4. punctulatum, Breb. 

5. ^ Dirkiei, Ralfs; var. circulare, n. 

V. Cfr f. 25. 

6. Staurastrunr altcnians, Hreb. v. minus. 

7. ^ apiculiferura, n. sp. 

8. Xathorstii, n. sp. 

P. rurvatuni, ii. sp. 

0* bellum, n. sp. 

10. ' Manfeldtii, Deep.; var. y pinna- 

turn, n. \. 

11. 12. Staurastrum Manfeldtii, Delp. ; var. (i bi- 

spinatftm, n. v. 

13. Staurastrum Burmense. aob. (kS bifurcuut 

Josh, ex p.) 

14. Stauvastrnn) pseiulo-Sebaldi, WiLLE; var. y 
pulchellum, ii. v. Cfr 1. XIV, f. 14. 

15. Staurastrum Luiidellii, n. sp. 

Id. rccurvatuin, n. sp. 

17. trisulcatum. n. sp.; f. minor, (fr 
t. XVII, f. 7. 

18. Staurastrum umbipmum, ii, sp. 

IP. (luadricornutum, R. & R. 

20. mueroiiatum, Ralfs; De Ba- 

ryana, W. & N. 

> 21. Staurastrum Maskellii, n. sp. 

22. ^ ochthodes, n. sp. 

23. ^ trachyderinum, n. sp. Cfr f. 47. 

24. ^ Japonicum (R. & B.) XOB. 

25. Dickiei, Ralfs ; var. eirculare. f. 

major, ii f. 

2G. Staurastrum Bissetii, ii. sp. 

27. ' rusticura, n. sp. 

28. ; Zelleri, n. sp. 

2P. megacaiithura, LuxD. var. 

30. ignotum, n. sp., basal view. 

.31. > festivum, n. sp. 

32. ^ aristiferum? Ralfs. 

33. Arthrodesmus morsus, n. sp. 

34. Staurastrum Kurzianum, n.sp. vert. v. Cfr f. 43. 

35. Staurastrum opimum, n. sp. 

3d. > denticulatum (Xao.) Arch., forma? 

37. ' bitidum, Breb., var. tortum; f. 

4-gona. Cfr t. XV, f. 8. 

38. Staurastrum coniciim, n. sp. x 300. 

3P. ^ rotundatuni, ii. sp. 

40. ^ orbiculare (Ehr.) Ralfs, x POO. 

41. ' bisulcatum, n. sp. 

42. > mutabile, n. sp. 

43. > Kurzianum, n. sp. 
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FiL^ 44. Staurastrum eristatum (Nao.) .\RCH.; forma. 

45. brevispinuni, Rrkb.; f. Boldtii, n. f. 

46. proboscideuni (Breb.) ARCHER ; 

var. i altum, Boldt. (*fr t. XXI, f. 6. 

47. Staurastrum trarhydermum, n. sp., f. minor. 

48. ecbinatuni, Breb. 

TAB. XVII. 

1. Staurastrum Strensallmise, n. sp. X 330. 

2. gladiosiim? TCRXER, v. longispi- 
mini. (S. sagittiferum BuRo.V) 

3. Staurastrum Rcnardii, Reix.sch. 

4. i|iiadricornutum, R. A B., f. di- 

vergens. n. f. 

5. Staurastrum pseudo-fiircigerum, REIXSCH. 

6. eximiuin, n. sp. 

7. trisulcatum, n. sp. ('fr t. XVI, 
f. 17. 

8. Staurastrum iuerme, n. sp. 

P. trifnrcatum. n. sp., var. reversum. 

10. scolopacinuni. n. sp. 

11. Polyedrium sp. 

12. Stauvastium lurvirostnim, n. sp. 

13. sociatum, Wolle. 

14. Onychouema uncinatum, Wallich. a b, \V. B. 
T. ad nat., X 500; c d e f g, after Wallich 
M scr. X circ. 600. 

15. Onychouema lapve, XoROST. a typica, 15 a; 
forma y minus n. 1., 15 b. 

16. Onychonema uncinatum, forma tenuis, n. t. 

17. " Xordstedtianum, Turner, a ty- 

pica, ab; fi compressum, n. v., c. 

18. Si)ha*rozosma vertebratum (Hreb.) Ralfs, var. 
Indicura, n. v. ; a f. lata, acd; b. f, sub- 
acuta, b. 

IP. Sphserozosma excavatum, Ralfs. a typica, 
IP e; heve. Rabh. IP d; y granulata Rabh.? 
1 P a b c. 

20. Spba>rozosina tiliforme (Ehub.) RalFS. a b x 
500: cd X 1000. 

TAB. XVIII. 

1. sj)h8erozosma Wallicbii, Jacobsen. 

2. Indicum. n. sp. 

3. Spondylosium ovale, n. sp. Cfr f. 9. 

4. ^ fragile, n. sp. ab x 50O; c. 

X 1000. 

5. Sphit^rozosma Bengaleiise, n. sp. ab x 350; 
c X 700. 

0, 7. Spondylosium nitens (Wallich) ARCHER, 
f. a major, f. 7; f. minor, f. 6; forinae nov. 

8. Spondylosium incurvatura, n. sp. 

9. ovale (cellularum divisio). Cfr 
f. 3. 

10, 11. Spondylosium nitens (ut supra), f. tensa. 

12. Spbgerozosraa Wallicbii. Jacobs. >01d sepa- 
rated joints^ G. 0. W. 

13. Spbfprozosma Wallicbii, JACOBS.; lat. view. 

24 
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Fig. H. Sliondylosium Mungulpoi'eonum, n. sp. 

' 15. Hyalotheca undulata Xordst.^ v. producta, n. 
V.: X circ. 700. 

10. Sphnerozosnia exiguum, n. sp. 

17. Spondylosium nitens (ut supra) var. y triangu- 
lore; b. f. d producta, n. f. 

18. Streptonema ti-ilobatum. NVallicH; a b, fronds 
in f, V.; c, cell-division; e, basal view; d, 
apical view; f, g. conjugation; h (also d), cells 
with parasitic epiphytes: a-~c x 500; d— h, 
after 0, (\ W. x circ. 460. 

19. Sphserozosma sp. 

20. S)>ondylosiam rectum, n. sp. 

TAB. XIX. 

l — 3, Desmidium Dengalicuni. n. sp. 1— 3 a, \V. 
B. r. ad nat; 3 b— f, after Waluch Mscr.; 
g, cell cum endopbyt. 

4, 5, Desmidium Baileyi (Halfs) Nordst. 4, 
>ur. Wallichii, n. v.; 5, var. Indicum, n. v. 

6. Spondylosium reniforme, n. sp. 

7 — 8. Desmidium Swarizii, Agdh., var. c lire- 
bissonii, KOxz.V fig. 8, fila copulantia, cum 
zygosporis, sec. G. f. W. 

• 0—11. Desmidium Baileyi (Raifs) Nordst. 0, 

fila copulantia; 10. var. excavatum? (S chaar.) 
Nob.; 11. a typica, f. major. 

' 12. Arthrodesmus spicntiis, n. sp. x 400. 

13. ( osmnrium sparsum, n. sp., x 700, cfr seq. 

^ 14. Staurastrum dejectum, Hreb., (i apiciilatum 
LrXD. Cfr f. XX, f. 14. 

> 15. Staurastrum mucronatum. Ralf.’^, y recta Nob., 

f. monstrosa. 

' 16. ('osmarium sparsum, ii. sp., x 700. Cell, 
copul. rum zygosp. 

17. Micrasterias crux-melitensis (Ehrb.) Ralf."^. 
vert. view. 

18. Hyalotheca Indicn, n. sp.. a major. Cfr t. 
XXII, f. 17. 

TAB. XX. 

l, 2. Gonatozygon pilosuni, WoLLE. f. 1, forma 
a minor; f. 2, forma b evoluta. 

> 3. Gonatozygon reticulatum, n. sp. 

V 4. > Ralfsii, I)E Bary, f. d depaupe- 

rata, n. f. 

^ 5. Gonatozygon leiodermum, n. sp. 

» 6. ^ Ralfsii, De Bary, f. d crassa, n. f. 

V 7. V Brebissonii, Db Bary, f. gracil- 

lima, n. f. 

>» 8. (’osmarium? sp. X .300. 

'» 9. Sorastrum? sp.; lat. view. 

10, Tetrapedia? Wallichiana, n. sp. x 1000. 

/ 11. (’oelastrum Indicum, n. sp. 

♦ 12. Pediastrum sp.; forma. xV 

18. V X? 

^ 14. Stourastrum dejectum Breb., var. fi apicula- 
tum Lund., zygospore, f’fr t. XIX, f. 14. 


Fig. 16. Polyedrium tetraedricum, NXo. torsum,n. f. 
X 600. 

16. Pediastrum gracile, Rbinsch, f. bideiitata, n. 
f. X 700. 

17. Pediastrum Sturmii, Reinsch, X 300. 

' 18. Tetrapedia foliacea, u. sp. x 1000. 

« 19. Scenedesmus quadricauda (Turp.) Breb. ; formse 
X 1000. 

20. Staurophaiium cruciatum (Wall.) Nob. f. mi- 
nus, X 670 

21. {Jtaurophauum cruciatum (Wall.) Nob. f. raa- 
jus, X 670. 

22. Staurophanum pusillum (Wall.) Nob. x 400 
^ 23. Polyedrium bifidum, n. sp. x 1000. 

24. proteiforrae, n. sp. ; f. 2-3-gonm. 

^ 25 ( losteridium Bengalicum, n. sp. x 700. 

26. Rhapbidium? spirale, n. sp. x 850. 

27. Hydrocystis bydrophila, X 200; n. g. et sp. 

28. Dictyospbfpriurn reniforme? Bulnh. 

>/ 29. Spbaprozyga Xordstedtii, n. sp. x 600. 

30. Selenastrum acuminatum, Lagerh. x 660. 

" 31. Tballodesmium Wallichianum. n. g. et ?»p. x 
450. 

>• 32 Hydrocytium macrosporum. n. sp.; a x 600; 
b X 375. 

(Edogonium sp. x 300? 

TAB. XXI 

1. Spbaerozosma cosmarioides, Wallich, x 750. 

2. Spondylosium lamelliferum (Corda) Nob., var. 
attenuatura, n. v., x 700. 

3. Si>ondylosium? geminatum (Wall.) Nob. 

4. ‘v ? '> ' ^ 

5. ^ V . . xlOOO. 

6. Staurastrum proboscideum (Breb.) Archer. 

altum, Boldt. vert, et bas. v. 

7. Oocystis? brunnea, n. sp. x 600. 

8. Olpidium Indicum, n. sp. X 300 (’lagena* x 
600). 

9. Desmidium Baileyi? Ralfs; 2 cells with ab- 
m)rmal ends; 2-gona? 

10. Eudorina? WaHichii, n. sp. 

11. Coleocbapte? sp. 

12. Gloeotaenium Ix)itle8bergerianuni, Han&g. 

^ 13. Polyedrium trigonuro. Nag. 

14. Oocystis mammillata, n. sp., X 1600. 

» 15. Selenastrum Bibraianum, Reinsch, x 400. 

/ 16. Spirulina turfosa, CRAMER X 1000. 

V 17. Crucigenia rectangularis (NXg.) Nob. X 750. 
> 18. Cielastrura distans, n. sp. X 1000. 

» 19. Endophyte! x 350. 

20. (Edogonium undulatum (Breb.) Braun; a x 
300; b X 600. 

» 21. Pediastrum incavatum, n. sp. 

TAB. XXII. 

1. Micrasterias anomala, n. sp. a, a typica a 
fronte; b, a latere; c. var. ({ irregularis, n. v. 
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Fig. 

2. 

Micrasterias lux, Josii.; var. Wallicbii. n. v. 

Fig. 

H. 

Penium spirostriolatum Bark.; Scottish 

tyi'i- 

» 

3. 

♦ apiculata (Ehr.) Menoh.; var. 



cal forms. 



lacerata^ u. v. 


4. 

Penium spirostriolatum Bark.; a Norwegian. 

V 

4. 

Euastrum Webbiaimni, n. sp.. f. minor. 



b Saedish, specimen. 


V 

5. 

Dysphinctium paxillosuni, u. sp. 


.5. 

Penium spirostriolatum Bark.; American 

si>e- 

» 

0. 

Lagerheimiauum, n. sp. 



cimen. 


» 

7. 

Cosmarium incavatum, n. sp.; var. fi plamini, 

> 

0. 

Penium Scandinavicum, n. sp. 




n. V. ( fr t. VIII, f. 47. 


7. 

» Royanum, u. sp. 



«. 

Xanthidium torouatum, n. sp. 

if 

8. 

( losterium crassestriatum? Arch, forma? x 

» 

0. 

(Cosmarium puteale. n. sp.; f. munita, n. t. 



250. 




Cfr t. VIII, f. 31. 


0. 

Euastrum longicolle Nordst. var. Himalajense, 

» 

10. 

Xanthidium eximium. n. sp., lat. view. (*fr 



n. 




t. XIII, f. 1-2. 

> 

10. 

Cosmarium sp. (Cos, Neapolitano Bals. 

pro- 

» 

11. 

Staurastrum contectum, ii. sp. var. inevolutum. 


* 

pius). 


> 

12. 

« lotanum, Wolle; f. 5-gona, n. f. 


11. 

Cosmarium sigillatum, n. sp. 


)* 

la. 

(’losteriuni nematodes Josh. proboscideum T. 

♦ 

12. 

Staurastrum longispinum Bail, forma, x 

400. 

> 

14. 

tiuncatum. n. sp.? 


13. 

C losterium Leibleinii KCtz. f, pavva, b. 

f. 


15. 

^ sub-crassum, u. sp. 


14. 

( osmarium craspedopleurum, n. sp. 


V 

10. 

Hyalotheca minima, n. sp. 

> 

15. 

SpirotfPnia sp. 



17 

Indica.n.sp.aminor. (’frt. XlX,f. 18. 





V 

18. 

Sphjerozosma vinculatum, n. sp. 






TAB. xxin. 


1. Micrasterias rotata t*. evoluta, n. f. x I2r» 
‘2. K)iaMa\ n. sp. 
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Tab. V 
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Tab X 
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Fab XI 
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kholTn 
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Tab XVlll 
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fS nMOf d'-h. X 


1.1th W. Schlachtar, StocKholm 
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